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PERHITUNGAN NERACA MASSA 
Kapasitas 
I tahun 
satuan massa 
satuan waktu 
15 000 kg DME 
330 hari 
kilogram ( kg ) 
hari 
A.I l'erhitungan dengan Basis 
Untuk reactor 1 
purge 
~----~~~----~ ~ 
" ) 
./ 
Basis: Feed masuk tcrdiri atas 300 mol Cl--4 dan 150 mol 02 
x = ( mol CI-14 + mol O2 ) pada rccyclc 
Y = ( mol CH4 + mol O2 ) pada purgc 
asumsi : pada cooler mcthanol tcrkondensasi scluruhnya 
Feed masuk terdiri atas : 
I.Gas alam, dengan komposisi: (I-Iermadi, 2000 ) 
metana 300 kmol = 300 x 16 
A -/ 
4800 kg 
13.09 % 
etana x 300 = 55.3021 kmol = 55.3021 x 30 = 1659.0621 kg 
71.01 % 
7.91 % 
rropana = x 300 
71.0 1% 
33.4178 kmol = 33.4178 x 44 1470.3845 kg 
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1.68 % 
i-butana = x 300 = 7.0976 kmol = 7.0976 x 58 
71.01% 
411.6603 kg 
2.09% 
n-butana = x 300 = 8.8297 kmol = 8.8297 x 58 
71.01 % 
512.1251 kg 
. 1.17 % l-pentana = x 300 = 4.9430 kmol = 4.9430 x 72 
71.0 1% 
355.8935 kg 
1.12 % 
n-pentana= x300 =4.7317kmol= 4.7317x72 = 350.1924kg 
71.01 % 
1.93% heksana = x 300 = 8.1538 kmol = 8.1538 x 86 = 
71.01 % 
2. Udara, dengan komposisi : 
oksigen 
nitrogen 
150 kmol = 150 x 32 = 
79% 
= -- x 150 = 64.2857 kmol = 564.2857 x 28 = 
21 % 
701.2252 kg 
4800 kg 
15800 kg 
Total = 30860.5431 kg 
I3agian masuk reactor 1 = Feed + Recycle: 
M 
R 
S 
- CH4 = ( 300 + 2/3 X ) kmo! 
- O2 = (J 50 + 113 X ) kmol 
450 + X 
asumsi : mol inerts masuk reactor J = 10 x ( mol CH4 + mol O2 ) masuk reactor 
- inerts= 10 ( 450 + X ) kmol 
2 CI-4 + 02 ~ 2 CH,10H konversi 70 % 
(Bhatt,1990) 
300 + 2/3 X 150 + 1/3 X 
0.7 (300+ 2/3 X) 0.7 ( 150 + 1/3 X) 0.7 ( 300 + 2/3 X) 
0.3 (300 + 2/3 X ) 0.3 ( 1 50 + 1/3 X ) 0.7 ( 300 + 2/3 X ) 
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Bagian keluar reactor I 
- CH4 = 0.3 ( 300 + 2/3 X ) kmol 
-02 = 0.3( 150+ 1/3X)kmol 
---------------------------- + 
0.3 (450 + X) 
- inerts = 10 ( 450 + X) kmol 
-CH.10H = 0.7 (300 + 1/3 X) klllol 
mol inerts keluar reactor 1 
-----------------------= 
...,,., ..,,.,,.,.., 
= .).) . .).).).) 10.(450 + X) 
(mol CH4 + mol ()2) keluor reactor 1 0.3.( 450 Ly) 
mol inerts purge mol inerts keluar reactor 1 
--------'---'-'---- = :::: 33.3333 (mol CH 4 + mol () 2 ) purge (mol CH 4 + mol ()2 ) keluar reactor 1 
mol inert.l· purge = 33.333 
Y 
mol inerts purge = 33.3333 Y 
mol inerts Feed:::: mol inerts purge 
686.7614 = 33.3333 Y 
Y:::: 20.6029 
mol Cf!4 keluar reactor 1 = mol Cf!4 recycle + mol CH 4 purge 
0.3 (300+2/3 X):::: 2/3X + 2/3Y 
90+0.2X = 2/3X + 2/3(20.6029) 
76.2647 = (2/3-0.2)X 
X :::: 163.4244 
Illaka : 
* Bagian masuk reactor 1 
- Cl-I4 = ( 300 + 2/3 X) :::: 408.9496 kmol = 6543.1936 kg 
- 02 = ( 150 + 1/3 X ):::: 204.4748 kmol = 6543.1936 kg 
* Bagian keluar reactor I : 
- metana = 0.3 (300 + 2/3 X) = 122.6849 kmol = 1962.9581 kg 
- oksigen = OJ (150 + 113 X) = 61.3424 kmol = 1962.9581 kg 
- methanol = 0.7 (300 + 2/3 X) = 286.2647 kmo! :::: 91604710 kg 
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lJntuk reactor 2 
re~cJ 
Feed methanol masuk = hasil dari reactor I = 286.2647 kmol 
x = jumlah kmol rccyclc = hasil atas mcnara destilasi D-220 
Y = hasil bawah menara destilasi D-220 
ASUll1si : Pada cooler, methanol dan H20 terkondensasi seluruhnya 
Destilat terdiri atas 99% methanol 
Bottom terdiri atas I % methanol 
Bagian masuk reactor 2: 
~ methanol 286.2647 + 0.99 X 
~H20 : O.OIX 
A--I 
+ H20 konversi 80% 
(Wang S., 2001) 
M 286.2647 + 0.99 X 0.01 X 
R 0.8(286.2647 + 0.99 X) 0.4(286.2647 + 0.99 X) 0.4 (286.2647 + 0.99 X) 
S 0.2(286.2647 + 0.99 X) 0.4(286.2647 + 0.99 X) 0.4 (286.2647 + 0.99 X)+O.O IX 
Feed 
286.2647 
171.7588 
Product DME + Bottom Product 
0.4 (286.2647 + 0.99 X) + Y 
0.396 X + Y ........................................... (1) 
methanol keluar reactor 2 = methanol pada destilat + methanol pada bottom 
0.2 (286.2647 + 0.99 X) = 0.99 X + 0.01 Y 
57.2529 = 0.792 X + 0.01 Y """"""", ......................... (2) 
..... ~. -"-'- .----.... ---. ,. - --~--. 
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dari persamaan 1 dan 2 diperoleh 
X = 70.4727 kmol 
Y = 143.8516 kmol 
Maka pada bagian masuk reactor 2: 
Methanol = 286.2647 + 0.99 X = 356.0327 kmol = 11393.0464 kg 
H20 = 0.01 X 0.7047 kmol = 12.6851 kg 
total = 1 1405.7315 kg 
Bagian keluar reactor 2 
A-5 
Methanol = 0.2 (286.2647 + 0.99 X) = 71.2065 kmol = 2278.6080 kg 
H20 = 0.4 (286.2647 + 0.99 X)+O.OIX = 142.4131 kmol = 2576.1204 kg 
DME = 0.4 (286.2647 + 0.99 X) 143.1178 kmol = 6551.0026 kg 
total = 11405.731 kg 
Dengan basis 300 mol CH4 dan 150 mol O2 pada feed, di peroleh DME sebanyak 
6551.0026 kg 
Maka untuk mempcroleh DME sebanyak 15000 kg dibutuhkan feed masuk 
-CH =300x 15000 686.9178 kmoJ;;::700 kl1101 
4 6551.0026 
15000 
- 02 = 150 x == 343.4589 kl110l ;;:: 350 kmol 
6551.0026 
untuk perhitungan neraca massa dengan kapasitas 15000 kg DME dapat 
dilihat pada App A.2 
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A.2 I'crhitungan Ncraca Massa dcngan kapasitas 15000 kg Dl\lE 
I. Rcaldor ( R - 120 ) 
Gas alam 
-----' 
Udara -----' 
Recycle 
x = ( mol CI-I4 + mol O2 ) pada recycle 
y = ( mol CH4 + mol 02 ) pada purge 
mol CI-I4 : mol O2 = 2 : 1 
---- ---i)ra;~I~Q1;;;)abrik IJMI:' dari gas ulom 
Gas menuju E-123 
R-120 
A-6 
Aprendix A A-7 
asumsi : pad a cooler methanol terkondensasi seluruhnya 
Feed masuk terdiri atas : -
I.Gas alam, dengan komposisi: (Hermadi, 2000 ) 
metana 700 kmol 700 x 16 11200 kg 
13.09 % 
etana 
71.01 % 
x 700 = 129.0382 kmol = 129.0382 x 30 = 3871.1449 kg 
7.91 % 
propana 
71.01 % 
x 700 = 77.9749 kmol = 77.9749 x 44 = 3430.8971 kg 
1.68% 
i-butana = x 700 = 16.5610kmol = 15.5610x58 
71.01 %, 
960.5408 kg 
n-butana = 2.09% x 700 = 20.6027 kmol = 20.6027 x 58 = 1194.9585 kg 
71.0 1% 
. 1.17% 
x 700= 11.5336 kmol = 1 1.5336 x 72 = 830.4183 kg t-pentana = 
71.01 % 
1.12 % 
x 700 = 11.0407 kmol = I 1.0407 x 72 = 794.9303 kg n-pentana '" 
71.01 % 
heksana 1.93 % x 700 = 19.0255 kmol = 19.0255 x 86 = 1636.1921 kg 
71.01 % 
2. Udara, dengan komposisi : 
oksigen 350 kmol = 350 x 32 = 11200 kg 
nitrogen 
79% 
= -- x 350 = 1316.6667 kmol = 1316.6667 x 28 = 36866.6667 kg 
21% 
Dari komposisi diatas didapat 
,~ mol N2 : mol gas alam tanpa CH4 = 4.6073 : I 
~ komposisi gas alam tanpa CH4 : 
etana 45.15 % 
propana 27.29 % 
i-butana 5.8 % 
n-butana 7.21 % 
i-pentana 4.04 % 
n-pentana 3.86 % 
heksana 6.66 % 
Total = 71985.7485 kg 
.---------~.- .. ----------
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Bagian masuk reactor = Feed + Recycle: 
~ C/-/4 = ( 700 + 2/3 X ) krno! 
~ O2 = (350 + 1/3 X ) kmo! 
---------------------------- + 
1050 + X 
A-8 
asurnsi : mol inerts masuk reactor = lOx (mol CH~ + mol O 2 ) masuk reactor 
~ inerts = 10 ( 1050 + X) kmo! 
M 
R 
S 
700 + 2/3 X 
0.7 ( 700 + 2/3 X ) 
0.3 ( 700 + 2/3 X ) 
+ 
350+1/3X 
0.7 (350 + 113 X) 
0.3 ( 350 + 1/3 X ) 
Bagian keluar reqctor 
= OJ ( 700 + 2/3 X ) kmo! 
0.3 ( 350 + 1/3 X ) kmol 
---------------------------- + 
0.3 ( 1050 + X ) 
= 10 ( 1050 + X) kmol 
= 0.7 ( 700 + 1/3 X) krno! 
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konversi 70 % 
(Bhatt,1990) 
0.7 ( 700 + 2/3 X ) 
0.7 ( 700 + 2/3 X ) 
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11101 inert.l· keillar reactor 10 (1050 + n 
-----------=., - =33.3333 
(mol CH ~ + mol ()2) kell/or reaC/or 0.3.(1050 + X) 
11101 inert.l· purge mol inerts keluar reactor 3 3 
-------'--"--- = = 3. 333 
(mol CH4 + mol ()2) purge (//101 CH4 + //101 °2 ) kefl/or reactor 
mol inerts purge = 33.333 
Y 
mol inert.l· purge = 33.3333 Y 
mol inert.l· Feed = mol inerts purge 
1602.4433 = 33.3333 Y 
Y = 48.0733 
mol CH 4 kefuar reactor = I/lol eH 4 recycle + mol eH 4 purge 
0.3(700+2/3X)= 213X + 2/3Y 
210+0.2 X = 2/3 X + 2/3 (48.0733) 
177.9511 = (2/3-0.2)X 
X = 381.3239 
* I3agian masuk reactor 
-CH4=( 700+2/3X) = 954.2157 kmol = 15267.4517 kg 
-02 = (350+ I!3X) = 477.1079 kmol = 15267.4517 kg 
A-9 
4.6073 
- N2 = x 10.( 1050 + 381.3239) = 11760.6285 kmol = 329297.5982 kg 
5.6073 . 
1 
-etana =45.15%x x 10.( 1050+381.3239) 
5.6073 
= 1152.5022 kmol = 34575.0672 kg 
1 
- propana = 27.29 % x x 10.( 1050 + 381.3239 ) 
5.6073 
= 696.6066 kmol = 30650.6886 kg 
- i-butana = 5.8 % x x 10.( 1050 + 381.3239 ) 
5.6073 
= 148.0512 kmol = 8586.9713 kg 
_ n-butana = 7.21 % x x 10.( 1050 + 381.3239 ) 
5.6073 
= 184.0430 kmol = 10674.4936 kg 
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. I 
- I-pentana = 4.04 % x x 10.( 1050 + 381.3239 ) 
5.6073 
= J03.J253 kmol = 7425.0244 kg 
1 
- n-pentana = 3.86 % x x 10.( 1050 + 381.3239) 
5.6073 
= 98.5306 kmol = 7094.2065 kg 
- heksana = 6.66 % x x 10.( 1050 + 381.3239 ) 
5.6073 
= 170.0037 kmol = 14620.3141 kg 
total = 473459.2674 kg 
* Bagian keluar reactor: 
- metana = 0.3 (700 + 2/3 X) = 286.2647 kmol = 4580.2355 kg 
- oksigen = 0.3 (350 + 1/3 X) = 143.1324 kmol = 4580.2355 kg 
- methanol = 0.7 (700 + 2/3 X) = 667.9510 kmol = 21374.4324 kg 
- etana = etana masuk reactor = 1152.5022 kmol = 34575.0672 kg 
- propana = propane masuk reactor = 696.6066 kmo1 = 30650.6886 kg 
- i-butana = i-butana masuk reactor = 148.0512 kmol = 8586.9713 kg 
- n-butana = n-butana masuk reactor = 184.0430 kmol = 10674.4936 kg 
- i-pcntana = i-pentana masuk reactor = 103.1253 kmol = 7425.0244 kg 
- n-pentana = n-pentana masuk reactor = 98.5306 kmol = 7094.2065 kg 
- heksana = heksana mas uk reactor 170.0037 kmol = 14620.3141 kg 
- nitrogen = nitrogen masuk reactor = 11760.6285 kmol = 329297.5982 kg 
total = 473459.2674 kg 
X 381.3239 hagial1 yang direcycle = --= = 0.888 
X + Y 381.3239 + 48.0733 
hagiall yang dip urge = I - 0.888 = 0.112 
* I3agian recycle: 
- metana = 0.888 x 
- oksigen = 0.888 x 
- etana = 0.888 x 
- propana = 0.888 x 
- i-butana = 0.888 x 
- n-butana = 0.888 x 
- i-pentana = 0.888 x 
- n-pentana = 0.888 x 
286.2647 = 254.2031 kmol = 
143.1324 = 127.1079 kmol = 
1152.5022 = 1023.4220 kmol = 
696.6066 = 618.5866 kmol = 
148.0512 = 131.4695 kmol = 
184.0430 = 163.4302 kmol = 
103.1253 = 91.5753 kmol = 
98.5306 = 87.4952 kmol = 
4067.2491 kg 
4067.2491 kg 
30702.6597 kg 
27217.8115 kg 
7625.2305 kg 
9478.9503 kg 
6593.4217 kg 
6299.6554 kg 
-------.- ---- ... -------- -~------------.--- -.--~------------------------------- ----_ .. _---------------
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~ heksana = 0.888 x 170.0037 = 150.9632 kmol = 12982.8390 kg 
-- nitrogen = 0.888 x 11760.6285 = 10443.4381 kmol = 292416.2672 kg 
total = 401473.5189 kg 
* Bagian purge: 
- metana = 0.112 x 286.2647 = 32.0616 kmol = 512.9864 kg 
-oksigen =0.112x 143.1324 = 16.0308kmol = 512.9864 kg 
- etana = 0.112 x 1152.5022 = 129.0803 kmol = 3872.4075 kg 
- propana = 0.112 x 696.6066 = 78.0199 kmol = 3432.8771 kg 
~i-butana =0.112x 148.0512 = 16.5817kmol = 961.7408 kg 
-n-butana = 0.112x 184.0430 = 20.6128kmol = 1195.5433kg 
- i-pentana = 0.112 x 103.1253 = 11.5500 kmol = 831.6027 kg 
- n-pentana = 0.112 x 98.5306 = 11.0354 kmol = 794.551 J kg 
- heksana = O. J 12 x 170.0037 = 19.0404 kmol = 1637.4752 kg 
- nitrogen = o. 112 x J 1760.6285 = 1317.1904 kmol = 36881.3310 kg 
total = 50611.3161 kg 
·~--c:-:---:--::- .-----.----~---I)r~;~encana f>ahrik f)MF dari gas a/am 
A -11 
AppenJixA A -/2 
Ringkasan Neraca massa reactor R-120 
Masuk (kg) Keluar ( kg) 
-
Feed: - Gas menuju cooler £-124 : 
# Gas alam dari storage tank F-I10 methanol 21374.4324 
metana 11200 metana 4580.2355 
elana 3871.1449 etana 34575.0672 I 
propana 1430.8971 propana 30650.6886 I i-butana 960.5408 i-butana 8586.9713 
n-butana 1194.9585 n-butana 10674.4936 
i-pentana 830.4183 i-pentana 7425.0244 
n-pentana 794.9303 n-pentana 7094.2065 
heksana 1636.1921 heksana 14620.3141 
.... -- ....... _---- ..... - oksigen 4580.2355 
23919.0818 nitrogen 329297.5982 
# lIdara 
\ oksigen 11200 
I nitrogen 36866.6667 
I -----~----------
I 48066.6667 ----------------------
71985.7485 
i - Recvcle 
I ~etana 4067.2491 
elana 30702.6597 
propana 27217.8115 
i-blilana 7625.2305 
n-butana 9478.9503 
i-pentana 6593.4217 
i n-pentana 6299.6554 
I hcksana 12982.8390 
I oksigen 4067.2491 
I nitrogen 292416.2672 
----------------------
401473.5189 
Total 473459.2674 Total 473459.2674 
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Pada bagian masuk 
II. Drum ScparMor ( H - 125 ) 
dari E-124 
.--__ Gas menuju 
E-126 
Methanol menuju 
'--- R-210 
- komponen masuk = komponen keluar cooler E-124 
- terdiri at as : 
metana 
etana 
propana 
i-butana 
n-butana = 
i-pentana = 
n-pentana = 
heksana 
oksigen = 
nitrogen 
mcthanol = 
286.2647 kmol = 4580.2355 kg 
1152.5022 kmol = 34575.0672 kg 
696.6066 kmol = 30650.6886 kg 
148.0512kmol = 8586.9713 kg 
184.0430 kmol = 10674.4936 kg 
103.1253 kmol 7425.0244 kg 
98.5306 kmol = 7094.2065 kg 
170.0037kmol = 14620.3141kg 
143.1324 kOlOI = 4580.2355 kg 
11760.6285 kmol = 329297.5982 kg 
667.9510 kmol = 21374.4324 kg 
--------------------------------------------
total = 473459.2674 kg 
Pada bagian keluar terdiri atas : 
- komposisi bagian keluar 
II Gas menuju dcvidcr M-126 
metana 286.2647 kmol 
etana 1152.5022 kmol 
propana 696.6066 kmol = 
i-butana 148.0512 kmol 
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4580.2355 kg 
34575.0672 kg 
30650.6886 kg 
8586.9713 kg 
A - 13 
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n-butana = 
i-pentana = 
n-pentana = 
heksana 
184.0430 kmol = 10674.4936 kg 
103.1253 kmol = 7425.0244 kg 
98.5306 kmol = 7094.2065 kg 
170.0037 kmol = 14620.3141 kg 
oksigen = 143.1324 kmol = 4580.2355 kg 
nitrogen = 11760.6285 kmol = 329297.5982 kg 
452084.8350 kg 
# Liquid menuj u reactor R-2 I 0 
methanol = 667.9510 kmol = 21374.4324 kg 
total = 473459.2674 kg 
Ringkasan Neraca massa Drum Separator H-125 
A -14 
I Masuk ( I<g) Keluar ( kg) 
I Dad Cooler E-124: - Gas men uj u dc"idcr M-126: 
I metana 4580.2355 metana 4580.2355 
I ctana 34575.0672 etana 34575.0672 
propan 30650.6886 propan 30650.6886 
i-butan 8586.9713 i-butan 8586.9713 
n-bulan 10674.4936 n-butan 10674.4936 
i-pentan 7425.0244 i-pentan 7425.0244 
II-pentan 7094.2065 n-pentan 7094.2065 
heksana 14620.3141 heksana 14620.3141 
oksigen 4580.2355 oksigen 4580.2355 
nitrogen 329297.5982 nitrogen 329297.5982 
methanol 21374.4324 -----------------
452084.8350 
- Liquid menuju Rcaktor R-210: 
I methanol 2P74.4324 
I I 
I Total 473459.2674 rTotal 473459.2674 
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Ill. Dcvidcr ( M - 126 ) 
Recycle 
menuJu R-)20 
Pada bagian masuk devider 
- kom ponen masuk devidcr = gas keluar H-125 
- terd i ri atas : 
metana 
etana 
propana 
i-butana 
286.2647 kmol = 4580.2355 kg 
1152.5022 kmo1 = 34575.0672 kg 
696.6066 kmol = 30650.6886 kg 
148.0512 kmol = 8586.9713 kg 
n-butana = 184.0430 kmol = 10674.4936 kg 
103.1253 kmoI = 7425.0244 kg 
98.5306 kmoI = 7094.2065 kg 
170.0037 kmoI = 14620.3141 kg 
143.1324 kmol = 4580.2355 kg 
nitrogen = 11760.6285 kmoI = 329297.5982 kg 
i-pentana = 
n-pentana = 
heksana 
oksigen 
452084.8350 kg 
dari perhitungan sebeIumnya diperoIeh 
X = 381.3239 
Y = 48.0733 
Maka: 
X 381.3239 
bagian yang direc.ycle == -- == == 0.888 
X + Y 381.3239 + 48.0733 
bagian yang dipurge = 1- 0.888 == 0.112 
-.- - ------ --- _._--------------- "----. ,--- . ----. -- _.--------- .. - - -
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Sehingga bagian kel uar devider terdiri atas : 
* Recycle, dari perhitungan sebelumnya dipero!eh: 
254.2031 kmol = 4067.2491 kg metana 
etana 
propana 
i-butana 
n-butana 
1023.4220 kmo! = 30702.6597 kg 
= 618.5866 kmol = 27217.8115 kg 
131.4695 kmo! = 7625.2305 kg 
163.4302 kmol = 9478.9503 kg 
91.5753 kino! = 6593.4217 kg 
87.4952 kmol = 6299.6554 kg 
i-pentana = 
n-pentana = 
heksanu = 
oksigen 
nitrogen 
150.9632 kmol = 12982.8390 kg 
127.1079 klnol = 4067.2491 kg 
= 10443.4381 kmo! = 292416.2672 kg 
401473.5189 kg 
* Purge, dari perhitungan scbelumnya dipero!ch: 
metana 
etana 
propana 
i-butana 
n-butana 
32.0616 kmol = 512.9864 kg 
129.0803 kmo! = 3872.4075 kg 
78.0199 kino! = 3432.8771 kg 
16.5817 kmol = 961.7408 kg 
20.6128 kmol = 1195.5433 kg 
11.5500 kmol = 831.6027 kg 
11.0354 kmol = 794.5511 kg 
19.0404 kmo) = 1637.4752 kg 
i-pentana = 
n-pentana = 
heksana 
oksigen 
nitrogen 
16.0308 kmol = 512.9864 kg 
=1317.1904kmol = 36881.3310 kg 
50611.3 161 kg 
total = 452084.8350 kg 
- -. - . -- - - - _. - -
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Ringkasan Neraca massa Devidcr M-I26 
Masuk (kg) Keluar ( kg) 
- Gas dari 11-125: - Recycle menuju Renktor R-120 : 
metana 4580.2355 metana 4067.2491 
etana 34575.0672 etana 30702.6597 
propan 30650.6886 propana 27217.8115 
i-butan 8586.9713 i-butana 7625.2305 
n-butan 10674.4936 n-butana 9478.9503 
i-pentan 7425.0244 i-pentana 6593.4217 
n-pentan 7094.2065 n-pentana 6299.6554 
hcksana 14620.3141 heksana 12982.8390 
oksigen 4580.2355 oksigen 4067.2491 
nitrogen 329297.5982 nitrogen 292416.2672 
--~----------------
401473.5189 
- Purge menuju ke unit LPG: 
metana 512.9864 
etana 3872.4075 
propana 3432.8771 
i-butana 961.7408 
n-butana 1195.5433 
i-pentana 831.6027 
n-pentana 794.5511 
heksana 1637.4752 
oksigen 512.9864 
nitrogen 36881.3310 
-.------------------
50611.3161 
Total 452084.8350 Total 452084.8350 
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IV. Reaktor ( R-2IO ) 
.-___ Gas menuju E-2l3, 
Metanol dar; separator H-125, 
Recycle dari destil.-=a-"-t, _____ ~ 
f e.e" 
R-210 
-
'\ 
) 
Feed methanol masuk = dari separatorH-125 = 667.9510 kmol 
x = jumlah kmol recycle = hasil atas menara destilasi 0-220 
Y = hasil bawah menara destilasi 0-220 
Asumsi: Pada cooler, methanol dan H20 terkondensasi seluruhnya 
Destilat terdiri atas 99% methanol 
Bottom terdiri atas I % methanol 
/'rarenc(lna /)ahrik f)Mh· dori g(/S a/all/ 
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Bagian masuk reactor: 
~ methanol 667.9510 + 0.99 X 
~H20 : 0.01 X 
2 CH30H -+ H20 konversi 80% 
M 667.9510+ 0.99 X 
R 0.8 (667.9510 + 0.99 X) 
S 0.2 (667.9510 + 0.99 X) 
X)+O.OIX 
0.4 (667.9510 + 0.99 X) 
0.4 (667.9510 + 0.99 X) 
(Wang S., 2001) 
0.01 X 
0.4 (667.9510 + 0.99 X) 
0.4 (667.9510 + 0.99 
Feed 
667.9510 
400.7706 
Product DME + Bottom Product 
0.4(667.9510+0.99X) + Y 
0.396 X + Y .............. ' '" ." .. ' ................. (1) 
methanol keluar reactor = methanol pada destilat + methanol pada bottom 
0.2 (667.9510 + 0.99 X) = 0.99 X + 0.01 Y 
113.5902 = 0.792 X + 0.01 Y ... '" ..... , .... , ..... " ..... ' ..... , .... (2) 
dari persamaan 1 dan 2 diperoleh 
X = 164.4364 kmol 
Y = 335.6542 kmol 
Maka pada bagian masuk : 
Metanol = 667.9510 + 0.99 X = 830.7430 kmol = 830.7430 x 32 = 26583.7749 kg 
H20 = 0.01 X 1.6444 kmo\ = 1.6444 x 18 = 29.5986 kg 
total =26613.3735 kg 
Bagian keluar reaktor 
Methanol = 0.2 (667.9510 +0.99 X) =166.1485kmol = 5316.7520 kg 
H20 = 0.4 (667.951O+0.99X)+0.0IX= 333.9415 krnol = 6010.9476 kg 
DME = 0.4 (667.9510 + 0.99 X) = 332.2972 kmol = 15285.6739 kg 
total = 26613.3735 kg 
Basil atas (Destilat ) tcrdiri atas: 
Methanol = 0.99 X = 162.7920 kl1lo1 = 5209.3425 kg 
H20 = 0.01 X 1.6444 kmol = 29.5986 kg 
total = 5238.9411 kg 
---- ---------- -" - .. --------.--,. -- - -----
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Hasil bawah ( Bottom) terdiri atas: 
Methanol = 0.0 I Y 
H20 = 0.99 Y 
3.357 kmol = 107.4095 kg 
= 332.2972 kmol = 5981.3490 kg 
total = 6088.7585 kg 
Ringkasan Neraca massa Reactor R-21 0 
Masuk ( kg) Keluar ( kg) 
- Gas menuju cooler E-213: 
A - 20 
- Dari II-125 
methanol 21374.4324 Methanol 5316.752 
H20 6010.9476 
- Recycle dari Oestilat 0-220 DME 15285.6739 
Methanol 5209.3425 
H20 29.5986 
5238.9411 I 
I Total 26613.3735 I Total 
V. Drum Separator ( H-214 ) 
dar; E·213 
Bagian masuk : 
DME 
r----
Liquid mcnlljll 
'---- D·220 
- komponen masuk = komponen keluar cooler E·213 
- terdi ri atas: 
Methanol = 166.1485 kmol = 5316.752 kg 
H20 = 333.9415 kmol = 6010.9476 kg 
DME = 332.2972 kmol = 15285.6739 kg 
total = 26613.3735 kg 
Bagian keluar 
Frarencana Pahrik DNf/'; dari gas a/am 
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- komponen keluar 
# Liquid menuju menera destilasi 
Methanol = 166.1485 kmol = 5316.752 kg 
H20 =333.9415kmol = 6010.9476 kg 
11327.6996 
# Gas sebagai prod uk 
DME = 332.2972 kmol = 15285.6739 kg 
total = 26613.3735 kg 
Ringkasan Neraca massa Drum Separator H-214 
Masuk (kg) Keluar ( kg) 
Da ri cooler E-213 - Liquid menuju menara destilasi 
Methanol 53 I 6.752 D-220: 
thO 6010.9476 Methanol 5316.752 
DME 15285.6739 H2O 6010.9476 
------------------
11327.6996 
- Gas sebagai Produ I{ 
DME 15285.6739 
Total 26613.3735 Total 26613.3735 
VI. Menara Destilasi ( D-220 ) 
~~-~-- ------- --- ---jJr;;~~-~ana 1)abrik DME dari gas alam 
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Bagian masuk menam destilasi : 
- komponen masuk menara destilasi = Liquid keluar H-214 
- terdiri atas: 
Methanol = 166.1485 kmol = 5316.7520 kg 
H20 = 333.9415 kmol = 6010.9476 kg 
11327.6996 
Bagian keluar 
Dari perhitungan sebelumnya diperoleh : 
- Destilat: 
Methanol = 162.7920 kmol = 5209.3425 kg 
H20 1.6444 kmol 29.5986 kg 
- Bottom: 
Methanol == 
H20 == 
5238.9411 kg 
3.357 kmol 107.4095 kg 
332.2972 kmol = 5981.3490 kg 
6088.7585 kg 
total = 11327.6996 kg 
j)mrencana Pabrik DME dari gas alam 
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Ringkasan Neraca Massa Menara Destilasi D-220 
Masuk (kg) 
- Liquid dari 11-214: 
Methanol 
H20 
Total 
5316.7520 
6010.9476 
11327.6996 
Keluar ( kg) 
- Destilat menuj u reactor R-21O: 
Methanol 5209.3425 
H20 29.5986 
- Bottom 
Methanol 
H20 
Total 
5238.9411 
107.4095 
5981.3490 
6088.7585 
11327.6996 
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PERHITUNGAN NERACA PANAS 
Kapasitas 
I tahun 
satuan panas 
satuan waktu 
Suhu reference : 
15 000 kg DME 
330 hari 
kilojoule ( k.J ) 
hari 
25()C 
I. Cooler ( E - 113 ) 
Udara, 157.5404°C Udara, 33~IC 
Cp dihitung dengan persamaan 
Cp=a+'2 (7;+7~)+:!...(7~2+'l;.l~+'l;2 )+d (/~~+rI2) (T1+'l~) 2 3 4· . 
Komponen T A b.l(t I c.l ()-' I d.l (}Y , 
02 C 29.1000 1.1580 -0.6076 1.3110 
N2 C 29.0000 0.2199 0.5723 -2.8710 
- -
.\). Tl - T ref - 25 C 
T2 == suhu feed masuk ataupun suhu keluur 
# Menghitung enthalpy udara masuk cooler 
Q = m Cpt..T 
= rn Cp (T udarn - 25) , dimana T udara = 157.5404(1C 
Komponen M ( krnol ) Cp ( J / 11101 K ) ! Q (kJ) 
02 350.0000 30.0989 I 1396262.086 
Nz 1316.6667 29.2534 L 5105055.623 
Total 6501317.709 
- -,. - - -
J>rarencana j'abrik DME dari gas alam 
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# Menghitung enthalpy udara keluar cooler 
Q=mCp6T 
= m Cp (Tuu.,. - 25) , dimana TudHflI = 33°C 
Komponen M (kmol) Cp ( J I mol K) I 
O2 350.0000 29.4139 
N2 1316.6667 29.0648 
Total 
# Menghitung Q scrap dan Q hilang 
Q masuk = Q kcluar + Q scrap + Q hilang 
Q scrap + ( 5% Q scrap) = Q masuk • Q keluar 
1.05 Q serap = 6258500.485 
Q serap = 5960476.652 kJ 
Q hi lang = 5% Q serap = 298023.8326 kJ 
I 
I 
8-2 
Q (kJ ) I 
51474.2722 I 
191342.9522 I 
242817.2245 
Jumlah air pendingin : 
asumsi : air pendingin masuk pad a 30°C dan keluar pada 45°C 
Cp air pendingin = 4.1815 kJ / kg K ( Geankoplis, 1997 ) 
Q=mCp6T 
5960476.652=m 4.1815(45-30) 
m = 95029.3221 kg 
Ringkasan Neraca panas Cooler E-113 
Masuk ( k.J ) Kcluar ( kJ ) 
o~---------+-------------"n~------------~ 
- lJdara, "ada 157.5404 C - Udara , pada 33 C 
oksigen 1396262.086 oksigen 
nitrogen 5105055.623 nitrogen 
51474.2722 
19.1342.9522 
242817.2245 
5960476.652 
298023.8326 
~otal 
\ -Q scrap 
1- Q hilang 
6501317.709 I Total 6501317.709 
---._-+--------------- ---~---- -----------
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II. Rcaktor ( R - 120 ) 
Gas menlljll E- 114, 285.0256"C 
R-120 
Gas alam, 200°C 
----' 
Udara, 200"C'------' 
Recycle, 200"C 
-Data data yang diperlukan untuk menghitung Cp ( Himmelbau, 1991 ) 
Komponen 7' A h,J(/ c.IO) d.IO' 
Metana C 34.3100 5.4690 0.3661 -11.0000 
Etana C 49.3700 13.9200 I -5.8160 7.2800 I 
Propane C 68.0320 22.5900 i -13.1100 i 31.7100 i 
i-butane C I 82.8800 I 25.6400 I -17.2700 I 50.5000 I 
i n-butane C 92.3000 27.8800 . -15.4700 34.9800 
i-pentane C 110.5027 33.4086 I -20.4556 47.7271 
n-pentane C 114.8000 34.0900 , -18.0900 42.2600 
Hexane C 137.4400 40.8500 I -23.9200 ' 57.6600 
O2 C 29.1000 1.1580 -0.6076 1.3110 
Nz C 29.0000 0.2199 : 0.5723 -2.8710 
metanol ~gas) C 42.9300 8.30 I 0 i -1.8700 -8.0300 
Methanol (Iiq) K -259.25 0.003358 ! -1.1639 14052 
Cp dihitung dengan pcrsamaan 
('p = a + % U; + 7; ) + ~ ( 7;2 + 7;.l~ + 7;2 ) + ~ (7/ + 7;2 ) (/; + 7'2 ) 
dimana T j = T ref= 25°c 
'1'2 = suhu feed masuk atallplln suhu keluar 
----~------------------.-- --- --------" .~---- ---------
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# Menghitung enthalpy rnasuk reaktor 
- Enthal py feed 
Q = rn Cp ""T 
= m Cp (T":e,'- 25) , dimana Tree,' = 200"C 
Kornponen M-(kmol) Co ( J I mol K) I Q (kJ) 
Metana 700.0000 40.4932 I 4960412.8337 
Etana 129.0382 64.1621 : 1448888.3580 
Propane I 77.9749 I 91.5244 i 1248906.5667 I 
i-butane I 16.5610 I 109.2139 I 316521.9686 I 
n-butane 706027 
- . - . 
--
4376769390 
i-pentane 11.5336 145.0855 I 292837.2501 
n-pentane 11.0407 150.4966 I 290777.8915 
Hexane 19.0255 179.8902 I 598937.2696 
02 350.0000 30.3133 
, 1856692.0754 
N2 1316.6667 29.3279 I 6757628.6882 
rotal 18209279.8409 
- Enthalpy recycle 
Q=mCp""T 
= m Cp ( Trec\cle - 25 ) , dimana Trec)clc = 200°C 
Komponen M (kmol ) Cp(J Imol K) I Q (kJ) 
Metana 254.2031 40.4932 1801360.4566 
Etana 1023.4220 64.1621 L 11491361.7750 
Propane 618.5866 91.5244 I 9907759.2761 
i-butane 131.4695 109.2139 2512702.4329 
n-butane 163.4302 121.3922 3471851.6769 
i-pentane 91.5753 145.0855 L 2325092.7445 
n-pentane 87.4952 150.4966 2304353.2788 
Hexane 150.9632 179.8902 I 4752439.4814 
02 127.1079 30.3133 674252.4223 
N2 10443.4381 29.3279 53599653.3481 
Total 92840826.8926 
- Enthalpy masuk reactor = enthalpy feed + enthalpy recycle 
= 111050106.7335 kJ 
j)rurencana Fabrik JJM/,· duri gus a/am 
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# Menghitung Panas Reaksi 
25 C 
~ Enthalpy Reaktan 
Q= m CplH 
2 C 
= m Cp (25 - T,cHKtall masuk ) , dimana T'CHKtHIl = 200(JC 
I Komponen M (kmol ) Cp ( J I mol K) I o (kJ) 
I CH4 954.2157 40.4932 -6761862.5777 
I 02 477.1079 30.3133 -2530978.4487 
Total -9292841.0264 
~ t.H R2yX 
data (Himmelblau, 1991): .1Hr C~ (g) = -74.84 kJ I mol 
t.Hr O2 (g) = 0 
t.Hr CH30H (g) = -201.25 kJ I mol 
t.HR 298 = mol CH)OH x t.Hr CH,OH - mol CH 4 x t.Hr CH 4 
=«667.9510x-201.25)-(667.9510x-74.84 ))x 1000 
= - 84435684.6459 kJ (eksoterm) 
~ Enthalpy Produk 
Q=mCpt.T 
= m Cp ( Tproouk kellu" - 25) , dimana TI'",uuk = 285.025611 C 
Komponen M (kmol) Cp ( .II mol K) I Q (kJ ) 
C~ 286.2647 42.55')0 I 3045283.8786 
02 143.1324 30.6761 I 1097685.9539 
Prarencana Pabrik DME dari gas alam 
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Untuk methanol : 
data (Himmelblau, 1991 ): A = 18.5875 
8 = 3626.55 
C = -34.29 
Hv = 35.3 k.l / mol 
Tc =513.2K 
Tdidih pada I atm = 337.9 K 
titik didih pada 40 atm ( 30400 mmHg ) 
B T= -C (I A -In(/» - "" 473.058 K = 200.058 C 
Hv pada 473.058 K 
[ 
1~ !O.JR 1--
HV2 Tc -+ Hvz = 20. 1607 kJ I mol 
-=--
HV J 1- T., 
Tc 
02 
OrncI"nol 1 = m CPliq ( 200.058 - 25 ) 
= 667.9510 x 56.3214 x ( 200.058 - 25 ) 
= 6585670.6603 k.l 
Ornc,unol2 = m Hv 
= 667.9510 x 20.1607 x 1000 
= 13466347.09 kJ 
Ornc'"n,,13 = m CPgas ( 285.0256 - 200.058 ) 
= 667.9510 x 44.06 x (285.0256 - 200.058 ) 
= 2205537.144 k.1 
Qrnctunol = QrnctmlOl 1 + Qrnctanol 2 + Qmcli.lJwl 3 
= 22257554.8976 kJ 
-_. ----_. __ .- ---.--------------
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Enthalpy produk = Q metana + Q Oksigen + Q methanol 
= 26400524.7301 kJ 
- Panas Reaksi 
Panas reaksi = enthalpy reaktan + L'1HR 2<)~ + enthal py produk 
= -67328000.9422 kJ ( eksotenn ) 
# Mcnghitung enthalpy kcluar reaktor 
Q = m Cp L'1T 
= m Cp (TkeJlIlIr- 25), dimana TkeJlIar= 285.0256(iC 
Komponen M (kmol) Cp ( J / mol K) I Q( kJ) 
I Metana 286.2647 40.4932 ! 3045286.3089 
Etana 1152.5022 64.1621 i 19788496.1485 
Propane 696.6066 91.5244 I 17147977.8923 c--- i-butane 148.0512 109.2139 4324707.6029 
-
n-butane 184.0430 121.3922 i 5982941.7454 
i-pentane 103.1253 145.0855 \ 4001792.4889 
n-pentane 
. 
98.5306 150.4966 I 3969902.2395 
Hexane 170.0037 179.8902 T 8177896.6518 
02 143.1324 30.3133 i 1097687.4370 
Nz 11760.6285 29.3279 i 86652329.1946 
Untuk methanol: 
B-7 
DaTi perhitungan diatas diperoleh Q = 22257554.8976 kJ 
total = 176446572.6073 kJ 
# Menghitung Q scrap dan Q hi lang 
Q masuk + Panas rcaksi = Q kcluar + Q scrap + Q hilang 
(Q feed + Q recycle) + Panas reaksi = Q keluar + Q scrap + ( 5% Q scrap) 
1.05 Q serap = 1931535.0684 
Q serap = 1839557.208 kJ 
Q hi lang = 5% Q serap = 91977.8604 kJ 
Jumlah air pendingin : 
Air pcndingin masuk pada 30°C dan keluar pada 45.23550C 
Cp air pendingin = 4.1815 kJ / kg K (Geankoplis, 1997) 
Q=mCpL'1T 
1839557.208 = m 4.1815 ( 45.2355 - 30 ) 
m "= 29328.50585 kg 
Prarencanu Pahrik f)M/~' dari gas alam 
A[JJ?endix 8 
Ringkasan Neraca panas reactor R-120 
Masuk ( k.J) 
- Feed: 
# Gas alam dari storage tank F-lIO, 
pada 200uC 
metana 4960412.8337 
etana 1448888.3580 
propana 1248906.5667 
i-butana 316521.9686 
n-butana 437676.9390 
i-pentana 292837.2501 
n-pentana 290777. 8915 
heksana 598937.2696 
Y594959.0773 
# Udara, pada 200"C 
oksigen 1856692.0754 
nitrogen 6757628.6882 
- Hecycle, pada 200"C 
metana 
dana 
propana 
i-butana 
n-butana 
i-pentana 
n-pentalla 
heksalla 
oksigen 
nitrogen 
- Panas Reaksi 
R614320.7636 
1 R209n9.R409 
1801360.4566 
1]491361.7750 
9907759.2761 
25 I 2702.432Y 
3471851.6769 
2325092.7445 
2304353.2788 
4752439.4814 
674252.4223 
53599653.3481 
92840826.8926 
67328000.9422 
8-8 
Keluar ( kJ) 
- Gas menuju cooler E-124, 
I 
I pada 285.0256uC 
methanol 
metana 
ctana 
propana 
i-butana 
n-butana 
i-pentana 
l1-pentana 
heksana 
oksigen 
nitrogen 
1- Q serap 
1 
I 
1- 0 hilling I ~ 
22257554.8976 
3045286.3089 
19788496.1485 
17147977.8923 
4324707.6029 
5982941.7454 
4001792.4889 
3969902.2395 
8177896.6518 
1097687.4370 
86652329.1946 
--------------------- I 
176446572.6073 
! 
1839557.208 I 
I 
I 
91977. 8604 I 
i Total 178378107.6757 Total 178378107.6757 
Appendix H 
III. Heater (E -121 ) 
Gas alam, 83.9984°C Gas menuju reaktor R-120, 
- 200"C 
Cp dihitung dengan persamaan 
cp = a + ~ (7; + 7; ) + f ( 7~2 + 7;.7; + 7;2 ) + ~ (7;" + 7;2 ) (7; + 7; ) 
Dimana: nilai konstanta a, b, c, dan d dapat dilihat pada table diatas 
TJ = T ref= 25°C 
T2 = suhu feed mas uk ataupun suhu keluar 
# Menghitung enthalpy gas alam masuk heater 
Q=mCpt.T 
= m Cp(Tgas -25), dimana Tg,as= 83.9984°C 
Komponen M (kmol ) Cp (.I / mol K ) 
Metana 700.0000 37.3002 
Etana J 29.0382 56.7682 
Propane 77.9749 79.9226 
i-butane 16.5610 96.3011 
n-butane 20.6027 106.9973 
i-pentane 11.5336 128.0532 
n-pentane 11.0407 132.7978 
Hexane 19.0255 158.9351 
Total 
# Menghitung enthalpy gas alam keluar heater 
Q=mCpt.T 
= m Cp (T gu, - 25) , dimana T gu, = 200°C 
I 
, 
I 
I 
Komponen M (kmo1) Cp ( .II mol K )1 
Metana 700.0000 40.4932 I 
Etana 129.0382 64.1621 I 
Propane 77.9749 91.5244 ! 
i-butane 16.5610 109.2139 I I 
n-butane 20.6027 121.3922 I 
Q ( kJ ) 
J 540456.2643 
432178.8518 
367675.5862 
94093.450 I 
130058.2873 
87135.4910 
86502.3321 
178400.4767 
2916500.7396 
Q (kJ) 
4960412.8337 
1448888.3580 
1248906.5667 
316521. 9686 
437676.9390 
8-9 
I 
, 
i 
, 
I 
-----~---------------.--- "-"---------- ---------~~------
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i-pentane 11.5336 145.0855 I 292837.2501 I 
n-pentane 11.0407 150.4966 I 290777.8915 i , 
Hexane 19.0255 179.8902 I 598937.2696 l 
Total 9594959.0773 
# Menghitung Q suplay dan Q hi lang 
Q gas alam masuk + Q sup1ay = Q gas alam keluar + Q hilang 
Q suplay - Q hilang = Q gas alam keluar - Q gas alam masuk 
Q suplay - (5% Q supJay ) = Q gas alam keluar - Q gas alam masuk 
0.95 Q suplay = 6678458.3377 
Q suplay = 7029956.1449 kJ 
Q hilang = 5% Q suplay = 351497.8072 kJ 
Jumlah Steam yang dibutuhkan : 
asumsi: steam yang digunakan adalah steam superheated pada 45 bar, 4000 C 
data ( Geankoplis, 1997) : Hso! ""por = 2513.9251 kJ/kg 
Hliq = 1032.9435 kJ/kg 
Hsupvap = 2878.7895 kJ/kg 
maka A = HSH! vapor - /-Iii'! 
= 1480.9816 kJ/kg 
Q=ml+m.(Hs~g~-H.!n~) 
7029956.1449 = m 1480.9816 + m ( 2878.7895 - 2513.9435 ) 
7029956.1449 = m 1845.8276 
m == 3808.5659 kg 
I{in kasan Neraca Janas Heater E-121 
Masuk ( k.l ) Kcluar ( k.l ) 
- Gas Alam, pada 83.9984 C 
I metana 1540456.2642 
- Gas alam IIlCIIUju R-120, pada 200 C 
I metana 4960412.8337 
I etana 432178.8518 ctana 1448888.3580 
propana 367675.5862 
i-butana 94093.4501 
n-butana 130058.2873 
propana 1248906.5667 
i-butana 316521. 9686 
n-butana 4J7676.9390 
i-pentana 87135.4910 
n-pentana 86502.3321 
hcksana 178400.4 767 
i-pentan<1 292837.2501 
n-pcntana 290777.8915 
heksana 598937.2696 
2916500.7396 9594959.0773 
351497.8072 
Total 
7029956.1449 - Q hilan2' 
-Q suplay 
9946456.8845 Total 9946456.8845 
- --- ----.-------.~----- -- - - - - - -- - - --- .. ----- --.-
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IV. Heater (E - 122 ) 
Udara, 157.5404°C Udara menuju reaktor R-120, 
200°C 
Cp dihitung dengan persamaan 
h c d Cp=a+-
2 
(7;+7~)+-( 7./+7;.7;+7.;2 )+- (7/+7;2) (/;+7;) 
3 4 
Dimana: nilai konstanta a, b, C, dan d dapat dilihat pada table diatas 
Tl = T ref= 25°C 
T2 = suhu feed masuk ataupun suhu keluar 
# Menghitung enthalpy udara masuk heater 
Q= m cpsr 
= m Cp (TuJuru - 25), dimana Tuwru= 157.5404°C 
Komponen M (kmol) Cp ( J I mol K) I Q (kJ) 
O2 350.0000 30.0989 I 52673.1132 
N2 1316.6667 29.2534 I 192585.0251 
Total 245258.1383 
# Menghitung enthalpy udara keluar heater 
Q=mCpL1T 
= m Cp (Tuduru - 25) , dimana Tudura = 200°C 
Komponen M (kmol) Cp (J I mol K) Q (kJ) 
O2 350.0000 30.3133 1856692.0754 
N2 1316.6667 29.3279 6757628.6882 
Total ~ 8614,,20.7636 
# Menghitung Q suplay dan Q hi lang 
Q gas alam masuk + Q suplay = Q gas alam keluur + Q hilang 
R-lJ 
Q suplay - Q hilang = Q gas alam keluar - Q gas alam masuk 
Q suplay - ( 5% Q suplay ) = Q gas alam keluar - Q gas alam masuk 
0.95 Q suplay = 8369062.6253 
-------.------
j>rarencana j>ubrik J)!vll:' duri gas ulum 
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Q suplay = 8809539.606 kJ 
Q hi lang = 5% Q suplay = 440476.9803 kJ 
Jumlah Steam yang dibutuhkan : 
asumsi : steam yang digunakan adalah steam superheated pada 45 bar, 4000 C 
data (Geankoplis, 1997 ) : H,at vapor = 2513.9251 kJ/kg 
Hliq = 1032.9435 kJ/kg 
Hsup vap = 2878.7895 kJlkg 
maka A = H""t \'upm - Hliq 
= 1480.9816 kJ/kg 
Q = m A + m. ( Hsup vapor - H'Ht VIlP'" ) 
8809539.606 = m 1480.9816 + m (2878.7895 - 2513.9435 ) 
8809539.606 = m 1845.8276 
m = 4772.6774 kg 
Ringkasan Neraca panas Heater E-122 
Masuk (kJ) Keluar ( kJ) 
- Udara, pada 157.5404t1e - Udara mcnuju R-120, pada 200ue 
oksigen 52673.1132 oksigen 1856692.0754 
nitrogen 192585.0251 nitrogen 6757628.6882 
------------------- ----------------
245258.1383 8614320.7636 
- Q suplay 8809539.606 -Q hilang 440476.9803 
Total 9054797.7439 I Total 9054797.7439 
v. Heater ( E - 123 ) 
Recycle gas, 100"C 
I=n ?ini~~~¥ qengan persumaan 
Gas menuju reaktor R-120, 
200"C 
( ' b (T. 7') c ( 7,2 Y' 7' 7,2) d 
,p = a +"2 1 + ·2 +"3 2 + I' 2 + 1 . + 4" 
j>rarencana jJabrik J)MH dari gas alam 
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Dimana: nilai konstanta a, b, C, dan d dapat dilihat pada table diatas 
TI = T ref= 25°C 
T2 = suhu feed masuk ataupun suhu keluar 
# Menghitung enthalpy gas mas uk heater 
Q = m Cp L'.T 
= m Cp (T udara - 25) , dimana T udara = 100GC 
Komponen M ( kmol ) Cp ( J / mol K ) Q (k.1) 
Metana 254.2031 37.7405 ! 719531.2076 
Etana 1023.4220 57.8180 I 4437913.4711 , 
Propane 618.5866 81.5877 3785180.0980 
i-butane 131.4695 98.1662 967939.6424 
n-butane 163.4302 109.0598 1336774.8934 
i-pentane 91.5753 130.5040 896320.6128 
n-oentane 87.4952 135.3288 888046.8213 
Hexane 150.9632 161.9439 1833567.6448 
O2 127.1079 29.7976 284063.3037 
Nz 10443.4381 29.1615 22840991.5277 
Total 37990329.2227 
# Mcnghitung enthalpy gas keluar heater 
Q=mCpL'.T' 
= m Cp ( T recycle - 25 ) , dimana T recycle = 200°C 
Komponen M (kmol) Cp( J / mol K ) 1 Q(kJ) 
B-13 
i 
, 
! 
Metana 254.2031 40.4932 1801360.4?_6LI 
Etana 1023.4220 64.1621 11491361.7750 
Propane 618.5866 91.5244 9907759.2761 
i-butane 131.4695 109.2139 2512702.4329 
n-butane 163.4302 121.3922 3471851.6769 
i-pentane 91.5753 145.0855 2325092.7445 
n-pentane 87.4952 150.4966 2304353.2788 
Hexane 150.9632 179.8902 I 4752439.4814 
O2 I 127.1079 30.3133 I 674252.4223 
10443.4381 29.3279 53599653.3481 
Total 92840826.8926 
/'rarcncullu Pahrik DME dari gas a/alii 
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# Menghitung Q suplay dan Q hi lang 
Q gas alam masuk + Q suplay = Q gas alam keluar + Q hilang 
Q suplay - Q hilang = Q gas alam keluar - Q gas alam masuk 
Q suplay - ( 5% Q suplay ) = Q gas alam keluar - Q gas alam masuk 
0.95 Q suplay = 54850497.6699 
Q sup\ay = 57737365.9683 kJ 
Q hi lang = 5% Q suplay = 2886868.2984 kJ 
.Iumlah Steam yang dibutuhkan : 
asumsi : steam yang digunakan adalah steam superheated pad a 45 bar,400o C 
data ( Geankoplis, 1997) : H,a' vopor = 2513.9251 kJ/kg 
H1iq = 1032.9435 k.l/kg 
H,up val' = 2878.7895 k.l/kg 
maka A = Hsal vapor - H1iq 
= 1480.9816 kJ/kg 
Q = m A + m. ( Hsup vapor - Hsa' vapor ) 
57737365.9683 = m 1480.9816 + m (2878.7895 - 2513.9435) 
57737365.9683 = m 1845.8276 
m = 31279.9343 kg 
Ringkasan Neraca panas Heater E-123 
Masuk ( k.J ) Keluar ( k.J ) 
- Recycle gas, pada tOOUe ' - Gas IlICllujll R-120, pada 200ue 
metana 719531.2076 metana 1801360.4566 
ctana 4437913.4711 ctana I 1491361. 7750 
propana 3785180.0980 propana 9907759.2761 
i-blltana 967939.6424 i-butana 2512702.4329 
n-butana 1336774.8934 n-butana 3471851.6769 
i-pentana 896320.6128 i-pentana 2325092.7445 
n-penlana 888046.8213 n-pentana 2304353.2788 
heksana 1833567.6448 heksana 4752439.4814 
oksigen 284063.3037 oksigen 674252.4223 
nitrogen 22840991.5277 nitrogen 53599653.3481 
---------------------- ----------------------
37990329.2227 92840826.8926 
- Q suplay 57737365.9683 
--.--------"--.-
- Q hilang 2886868.2984 
Total 95727695.1910 Total 95727695.1910 
----_._------_. -----
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VI. Cooler ( E - 124 ) 
I-_-.:Menuju separator H-125 
- 100"C 
E-124 
Cp dihitung dengan persamaan 
( ' b (7' 7') C(7,2 7'7' 7,2) d (,.2 7,2)(7' p=a+"2 '+2+ 3 2+"2+, +"42+, ,+T2 ) 
Dimana: nilai konstanta a, b, c, dan d dapat dilihat pada table diatas 
T t = T ref= 25°C 
T2 = suhu feed masuk ataupun suhu keluar 
# Menghitung enthalpy rnasuk cooler 
Q = m Cp,",T 
= m Cp (Tke1u"r - 25) , dimana T kehm = 285.0256°C 
M 2862647 40 A93'" i 
Kornponen I }vi ( kmol) I Cp ( J I mol K) I 
J etana ... _ L. i 
Etana 1152.5022 64.1621 
Prooane 696,6066 91.5244 i 
i-butane 148.0512 109.2139 
n-butane 184.0430 121.3922 I , 
i-pentane 103.1253 145.0855 I 
n-pentane 98.5306 150.4966 i 
Hexane 170.0037 179.8902 
02 143.1324 30.3133 
N2 11760.6285 29.3279 
Untuk methanol: 
dari perhitungan diatas diperoJch: 
- titik didih pada 40 atm = 473.058 K = 200.058 llC 
- Hv pada 473.058 K = 20.1607 kJ I mol 
----- --"- -- -. 
I'rarencana /Jahrik f)!vfH dari gas a/a/ll 
Q (kJ ) 
3045286.3089 
19788496.1485 
17147977.8923 
4324707.6029 
5982941.7454 
40017924889 
3969902.2395 
8177896.6518 
10976874370 
86652329.1946 
B-15 
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200.0580C ~-~'--.../ 
(40 atm 
QI 
Qmclanol 1 = m CPliq ( 200.058 - 25 ) 
= 667.9510 x 56.3214 x ( 200.058 - 25 ) 
= 6585670.6603 kJ 
Qrnetanol2 = m Hv 
= 667.9510x20.1607x 1000 
= 13466347.09 kJ 
Qmclanol3 = m CPg", ( 285.0256 - 200.058 ) 
= 667.9510 x 44.06 x ( 285.0256 - 200.058 ) 
= 2205537.144 kJ 
Qmctunol= Qrncttltloll + Qmettlnol2 + Qrnctatlol3 = 22257554.8976 kJ 
B-16 
total = 176446572.6073 kJ 
# Menghitung enthalpy keluar cooler 
Q= m CplH 
= m Cp (Tkduar- 25), dimana Tkcluar= IOOllC 
Komponen M (kmol) Cp ( J / mol K) . Q ( kJ ) 
Metana 286.2647 37.7405 ! 810282.7435 
Etana 1152.5022 57.8180 4997650.0787 
______ p~oQ~_rJ~ ____ . 696.6066 81.5877 4262590.6194 
----- ---
i-butane 148.0512 98.1662 1090021.8346 
n-butane 184.0430 109.0598 1505376.9848 
i-pentane 103.1253 130.5040 ! 1009369.6891 
n-pentane 98.5306 135.3288 \ 1000052.4158 
Hexane 170.0037 161.9439 2064829.5997 
02 143.1324 29.7976 319875.1802 
N2 11760.6285 29.1615 25721837.3257 
Total 42781886.4714 
Untuk methanol: 
Qrnctanol = m CPI;" ( 1 00 - 25 ) 
= 667.9510 x 43.5964 x ( 100 - 25 ) =2184019.4232 kJ 
---------_._-_.--- ---
I'rarencana Pabrik J)M/~ dar; gas a/am 
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# Menghitung Q serap dan Q hilang 
Q masuk = Q keluar + Q serap + Q hilang 
Q serap + ( 5% Q serap ) = Q masuk - Q keluar 
1.05 Q serap = 131480666.7127 
Q serap = 125219682.5835 kJ 
Q hilang = 5% Q serap = 6260984.1292 kJ 
Jumlah air pendingin : 
asumsi : air pendingin masuk pada 30°C dan kc1uar pada 45 l)C 
Cp air pendingin = 4.1815 kJ / kg K ( Geankoplis, 1997 ) 
Q = m Cp 6.T 
125219682.5835 = m 4.1815 ( 45 - 30 ) 
m = 1996407.701 kg 
Ringkasan Neraea panas Cooler E-124 
Masuk ( kJ ) Kcluar ( k.J ) 
- Gas dari R-120, pada 285.0256"e - Gas menlljll H-125, pada loooe 
methanol 22257554.8976 Im:tana 810282.7435 
metana 3045286.3089 etana 4997650.0787 
ctana 19788496.1485 propana 4262590.6194 
propana 17147977.8923 i-butana 1090021. 8346 
i-butana 4324707.6029 n-butana 1505376.9848 
n-butana 5982941. 7454 i-pentana 1009369.6891 
i-pentana 4001792.4889 n-pentana 1000052.4158 
n-pentana 3969902.2395 
heksana 8177896.6518 
oksigen 1097687.4370 
nitrogen 86652329.1946 
heksana 2064829.5997 
oksigen 3 19875.1802 I 
I 
nitrogen 2572 I 837.3257 
42781886.4714 
1
1- Liq menlljll scparator 11-125: 
methanol 2184019.4232 
1- Q scrap 
\ 125219682.5835 
- Q hilang 6260984.1292 
,_Tc-:o:..;,ta:.;..:I ______ --=-17'--6446572.6073 Total 176446572.6073 
Prarencana Pahrik LJME dari gas alam 
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VII. Reaktor (R-210 ) 
Gas menuju E-213, 
r---- 365.0894"C 
R-210 
Metanol dari E-211, 250"C 
Recycle dari destilat, 250"C 
-Data data yang diperlukan untuk menghitung Cp ( Himmelbau, 1991 ) 
Komponen T A b.10' I c.10·' I dlOY 
, 
I 
Methanol (gas) C 42.9300 8.3010 r -1.8700 I -8.0300 I 
Methanol (Iiq) K -259.25 0.003358 I -1.1639 ! 14052 I 
H20 (gas) C 33.46 0.681\ ! 0.7604 i -3.593 I I : 
H20 (liq) K 18.2964 47.212 I -133.88 i 1314.2 ! 
Cp dihitung dcngan pcrsamaan 
Cp = a + % (7; + 7~ ) + ~ ( 7/ + 7;.1; + 1;2 ) + ~ (1; 2 + 1;2 ) U; + 7; ) 
# Menghitung enthalpy masuk reaktor 
Untuk methanol: 
data ( Himmelblau, 1991 ) : 
A = 18.5875 
B = 3626.55 
C = -34.29 
Hv = 35.3 kJ / mol 
Tc "" 513.2 K 
Tdidih pada 1 atm = 337.9 K 
}'rorCIlCal1a Pllhrik /)A4E dari gas a/am 
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titik didih pada 15 atm ( 11400 mmHg ) 
T= B -c A-ln(P) = 426.5135 K= 153.5135 0C 
Hv pada 153.5135 K 
[ 
T]O 38 1 __ 2 
HV2 = --..I£ 
Hv, 1- Xi. ---> Ilvl = 27.0121 k.I / mol 
Tc 
Untuk H20: 
data ( Himmelblau, 1991 ) : 
A = 18.3036 
B = 3816.4400 
C = -46.1300 
Hv = 40.65 kJ / mol 
Tc = 647.4 K 
Tdidih pada I atm = 373.16 K 
titik didih pada 15 atm ( 11400 mmHg) 
'/' IJ (' I / = A-ln(lJ) - , = 471.9659 K= 198,9659\C 
Hv pada 471.9659 K 
[ 
T]O '8 \_ 2 
HH'V' 2, = 1 _ 'l7~,' ~ HV2 = 34.3032 k.l (mol 
Tc 
- methanol hasil dari reactor R-120 
(15 atm ) 
8-19 
~----.---. -----
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Qmclanol1 = m CPIiq ( 153.5135 - 25 ) 
= 667.9510 x 54.3247 x (153.5135 - 25 ) 
= 4663271.4073 kJ 
QmCI.nol 2 = m H v 
= 667.9510 x 27.0121 x 1000 
= 18042791.8812 kJ 
Qrnclanol3 = m CPsa, ( 250 - 153.5135 ) 
= 667.9510 x 46.3789 x ( 250-153.5135 
= 2989039.1349 kJ 
Qrnetunol = Qrnetanol 1 + Qmetano12 + Ql11l'l.HIWI 3 
= 25695102.4235 kJ 
~ Recycle dari destilat 
untuk methanol 
Q2 15.3.5.3 15°C 
(15 atm) 
Ornctan,,1 1 = m CPliq ( 153.5 135 - 25 ) 
= 162.792 x 54 . .3247 x (153.5135 - 25 ) 
= 1136525.4022 kJ 
OmclulIol2 = m Hv 
= 162.792 x27.0121 x 1000 
= 4397361.7465 kJ 
Ornc,onol3 = m CPsa, ( 250 - 153.5135 ) 
= 162.792 x 46.3789 x (250-153.5135 ) 
= 728348.1617 kJ 
Qrnctanol = Qmctanol 1 + Qmctano12 + QlIl1o:tuno\ 3 
= 6262235.3104 kJ 
~-.-----~-.--------- --
Prarencana Pabrik IJMl:' dari gas alam 
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Qmo 1 = m CPliq (198.9659 - 25 ) 
Q3 
198.96590C 
(15atm) 
= 1.6444 x 77.0678 x (198.9659 - 25 ) 
= 9448.0330 kJ 
QH202 = m Hv 
= 1.644 x 34.3032 x 1000 
= 24173.43918 kJ 
QlI20 3 = m CPg"s ( 250 - 198.9659 ) 
= 1.6444 x 35.3483 x ( 250 -198.9659 ) 
= 1271.2554 kJ 
QH20 = QII20 1 + QH20 2 + QH20 3 
= 34892.7276 k.1 
Qrcc)clc = QII20 + Qmclhanol = 6297128.0380 kJ 
Q masuk = Q methanol dari reactor R-120 + Q recycle 
= 31992230.4614 kJ 
# Menghitung Panas Reaksi 
l'rurencana j'lIhrik DMI: dari gas a/am 
B-21 
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- Enthal py Reak.1an 
untuk methanol 
(15atm) 
OmCI"nol I = m CPliq ( 153.5135 - 25 ) 
= 830.7430 x 54.3247 x (25 -153.5135 ) 
= -5799796.8103 kJ 
OmcI"nol 2 = m H v 
=830.743x-27.0121 x 1000 
= -22440112.9954 kJ 
OmCI"no13 = m CPg., ( 250 - 153.5135 ) 
= 830.743 x 46.3789 x ( 153.5 \35 - 250 
= -3750394.9631 kJ 
enthalpy reaktan "" Omel"nol = Ornclunol 1 + 0Illelo"",12 + Olllela,,,,13 
= -31957337.7339 kJ 
- L'1HR 29X 
data ( Himmelblau, 1991 ): MIr DME (g) = -183.0000 kJ I mol 
L'1Hr H20 (g) = -241.8260 kJ/mol 
L'1Hr CH,OH (g) = -201.25 kJ I mol 
B-22 
MI H 2')" =(mol DME x ~Hr DME+ mol lip x MI,. lip )-( 11101 CllpH x ~Hr CH)OH) 
= « 332.2972 x - 20 1.25 + 332.2972 x - 241.8260) - ( 664.5944 x - 20 1.25)) x 1000 
= - 7418867.2872 kJ (eksoterm) 
f'rarencana JJahrik J)A1J~ dari gas a/am 
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- Enthalpy Produk 
untuk methanol 
Q2 IS3.S3IS llC 
(15 atm) 
Qrnctllnol1 = Tn CPliq ( 153.5135 - 25 ) 
= 166.1485 x 54.3247 x (153.5135 - 25 ) 
= 1159958.6638 kJ 
Qmclunol2 = m Hv 
= 166.1485 x 27.0121 x 1000 
= 4488028.024 kJ 
Qmclanol3 = m CPglls (365.0894 - 153.5135 ) 
= 166.1485 x 46.9687 x (36S.0894-153.5 \35 
= 1650253.4504 kJ 
QlTletanol = Qmctanol 1 + Qmctanol 2 + Qmctanol 3 
= 7298240.1385 kJ 
Q2 I 98.96590C 
(I5atm) 
QJI201 = m CPliq (198.9659 - 25 ) 
= 333.9415 x 77.0678 x (198.9659 -- 25 ) 
= 4478087.8148 kJ 
QII202 = m I-Iv 
= 333.9415 x 34.3032 x 1000 
= 11455249.8092 kJ 
- - -~- -- -------- ----j1;u;~",zc~J~(;-i);h;iki)NjH duri gus a/ulII 
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QI120 3 = m CPga, (365.0894 - 198.9659 ) 
= 333.9415 x 35.9348 x ( 365.0894 -198.9659 ) 
= 1992018.1990 kJ 
QI120= Qmo 1+ QI\202 + Q\\20 3 
= 17925355.8229 kJ 
untuk DME 
CPga, = 49.1304.1 Imol K ( Ulmann, 1991 ) 
Q = m CPg.s ( 365.0894·25 ) 
= 332.2972 x 49.1304 x ( 365.0894 - 25 ) 
= 5550804.081 kJ 
enthalpy produk = Q methanol + Q H20 + Q DME 
= 30774400.0421 kJ 
~ Panas Reaksi 
Panas reaksi = enthalpy reaktan + t.HR 29X + enthalpy produk 
= ·8601804.9789 kJ ( eksoterm ) 
# Menghitung enthalpy keluar reaktor 
dari perhitungan di atas didapat 
Qmctano\ = 7298240.1385 kJ 
Q!!20 17925355.8229 kJ 
QIJM" 5550804.081 kJ 
total = 30774400.0421 kJ 
tI Menghitung Q serap dan Q hilang 
Q masuk + Panas reaksi = Q keluar + Q serap + Q hilang 
B-2-1 
( Q feed + Q recycle) + Panas reaksi = Q keluar + Q scrap + ( 5% Q scrap) 
1.05 Q scrap = 71368435,4825 
Q scrap = 9352033.7123 k.l 
Q hilang = 5% Q serap = 467601.6856.kJ 
Jumlah air pendingin : 
air pendingin masuk pada 30°C dan keluar pada 45.4567()C 
Cp air pendingin = 4.1815 kJ I kg K (Geankoplis, 1997) 
Q=mCpt.T 
9352033.7123 = m 4.1815 (45.4567 - 30) 
m = 149101.7372 kg 
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Ringkasan Neraca panas reactor R-21 0 
r 
Masuk ( kJ) Kcluar ( kJ) 1- Gas dari £-211, pada 250"C - Gas mcnuju £-213, pada 365.0894oC 
methanol 25695102.4235 Methanol 7298240.1385 
17925355.8229 H2O 
DME 5550804.0810 
- Gas dari £-212, pada 250°C _4 _____________________ 
Methanol 6262235.3104 30774400.0421 
H2O 34892.7276 
---------------- - Q scrap 9352033.7123 
6297128.0380 
-----------------------
31992230.4614 
- Q hilang 467601.6856 
- Panas Reaksi 8601804.9789 
Total 40594035.4404 Total 40594035.4404 
VIII. Hcatcr ( £-211 ) 
Liquid, 99,85"C 
-'--'--->-i 
Gas menuju reaktor R-21 0, 
250"C 
Cp dihitung dengan persamaan 
C b T. ''') C(7,2 ToT 7,2) d (7,2 T. 2 )'(T. T.) p=a+-( ,+12 +- 2 + 1'2+ 1 +- 2 +, ,+ 2 
2 3 4 
Dimana: nilai konstanta a, b, c, dan d dapat dilihat pada table diatas 
# Menghitung enthalpy methanol masuk heater 
Q = m Cp L'lT 
= m CPJiq (T - 25) , dimana T= 99,850C 
= 667,9510 x 53,6175 x (99,85 - 25) 
= 2686039,7057 kJ 
/)rarencana /'ahrik J)M/,' dari gas a/am 
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# Menghitung enthalpy methanol kcluar heater 
153.53150C 
(15 atm) 
Q2 
Qrnetanoll = m CPliq ( 153.5135 - 25 ) 
153.53150C 
(15 attn) 
= 667.9510 x 54.3247 x (153.5135 - 25 ) 
= 4663271.4073 kJ 
Qrnetanol2 = m Hv 
= 667.9510 x 27.0121 x 1000 
= 18042791.8812 kJ 
QmctunoI 3 =mCPs8s(250-153.5135 ) 
= 667.9510 x 46.3789 x (250-153.5135 ) 
= 2989039.1349 kJ 
Qmctanol = Qmctunol 1 + Qmetanol 2 + QmctHlll)13 
= 25695102.4235 kJ 
# Menghitung Q suplay dan Q hilang 
Q masuk + Q suplay = Q keluar + Q hilang 
Q suplay - Q hilang = Q keluar - Q mas uk 
Q suplay - ( 5% Q suplay ) = Q keluar - Q masuk 
0.95 Q suplny = 23009030.0437 
Q suplay = 24220066.0188 k.1 
Q hi lang = 5% Q suplay = 1211003.3009 kJ 
B-26 
J umlah Steam yang dibutuhkan : 
asumsi : steam yang digunakan adalah steam superheated pada 45 bar, 4000 C 
data ( Geankoplis, 1997 ) : Hsah"p'-lf = 2513.9251 kJ/kg 
Hliq = 1032.9435 k.l/kg 
Hsup,np = 2878.7895 kJ/kg 
maka A = HsUl ""IX" - Hliq 
= 1480.9816 kJ/kg 
---.------------.-~-----------------~--.---------.--- -------------
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Q = m A. + m. ( HSlll' yapOT - Hsat yapOT ) 
24220066.0188 = m 1480.9816 + m (2878.7895 - 2513.9435 ) 
24220066.0188 = m 1845.8276 
m = 13121.5212 kg 
Ringkasan Neraca panas Heater E-211 
Masuk (kJ) Keluar ( kJ) 
B-27 
- Liquid pada suhu 99,8S"C i-Gas menuju £-210, pada 250"C 
methanol 2686039.7057 I Methanol 25695102.4235 
- Q suplay 24220066.0188 - Q hilang 1211003.3009 
Total 26906105.7244 Total 26906105.7244 
IX. Heater ( E-212 ) 
Destilat. 152.88"C Gas menlljll reaktor R-210, 
1--- 250"C 
-212 
Cp dihitung dengan persamaan 
c.p = a + % (7; + 7; ) + ~ ( T/ + 7;.7; + 7;2 ) + ~ (7/ + 7;2 ) (7; + 7; ) 
Dimana: nilai konstanta a, b, c, dan d dapat dilihat pada table diatas 
# Menghitung enthalpy masuk heater 
untuk methanol 
Qmctanni = m CPhy ( 152.88 - 25 ) 
untuk H20 
= 162.792 x 53.9795 x (152.88 - 25 ) 
= 1123736.6461 kJ 
Q['!20 1 = m CPliq (152.88 - 25 ) 
= 1.6444 x 74.2597 x (152.88 - 25 ) 
= 15615.76578 kJ 
Qmasuk = QH20 + Qmcthano} = 1139352.4119 kJ 
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# Menghitung enthalpy keluar heater 
untuk methanol 
Q2 153.53150C 
(15 atm) 
Omelanol1 = m CPliq ( 153.5135 - 25 ) 
= 162.792 x 54.3247 x (153.5135 - 25 ) 
= 1136525.4022 kJ 
Qmetanol 2 = m H v 
= 162.792 x 27.0121 x 1000 
= 4397361. 7465 kJ 
Ometanol3 = m CPg", ( 250 - 153.5135 ) 
= 162.792 x 46.3789 x ( 250-153.5135 
=728348.1617kJ 
Qmctanol = Qrnetanol 1 + Qrnctanol 2 + Qmetan(l\ 3 
= 6262235.3104 kJ 
untuk l-izO 
Q2 19S.96590C 
(15atm) 
Q1l20 1 = m CPliq (198.9659 - 25 ) 
= 1.6444 x 77.0678 x (198.9659 - 25 ) 
= 9448.0330 kJ 
011202 = m Hv 
= 1.644 x 34.3032 x 1000 
= 24173.43918 kJ 
. __ ._------- ._--,--- -.~-.-------~---~---.-
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Q1l203 = m CPgas ( 250 - 198.9659 ) 
= 1.6444 x 35.3483 x ( 250 -198.9659 ) 
= 1271.2554 k.1 
QI120 = QI120 1 + Omo 2 + 01 f20 3 
= 34892.7276 kJ 
Qkcluar= QII20 + Omclhanol =6297128.0380 k.1 
# Menghitung Q suplay dan Q hilang 
o masuk + Q suplay = Q keluar + 0 hilang 
Q suplay - Q hUang = Q keluar - Q masuk 
Q suplay - ( 5% 0 suplay ) = Q keluar - Q masuk 
0.95 Q suplay = 5157775.6261 
Q suplay = 5429237.5012 k.1 
B-29 
Q hilang = 5% Q suplay = 271461.8751 k.T 
.1umlah Steam yang dibutuhkan : 
asumsi : steam yang digunakan ada1ah steam superheated pada 45 bar, 4000 C 
data (Geankoplis, 1997): Hsal\apor = 2513.9251 k.1lkg 
Hliq = 1032.9435 k.1/kg 
Hsup vap = 2878.7895 k.1/kg 
maka Ie = Hsul vapor - H liq 
= 1480.9816 kJlkg 
Q = m Ie + m. ( HslIp vapor - 1-1 sal v"I'<'r ) 
5429237.5012 = m 1480.9816 + m (2878.7895 - 2513.9435) 
5429237.5012 = m 1845.8276 
m = 2941.3568 kg 
Ringkasan Neraca panas heater E-212 
Masuk ( k.l) Keluar ( k.1 ) 
- Destilat dari D-220, pada 152.88uC - Gas mcnuju £-210, palla 250uC 
Methanol 1123736.6461 Methanol 6262235.3104 
H2O 15615.76578 H2O 34892.7276 
-------.----~------ -----------------
-
1139352.4119 6297128.0380 
- Q suplay 5429237.5012 - Q hilang 271461.8751 
Total 6568589.9131 Total 6568589.9131 
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x. Cooler ( E-213 ) 
Gas dari R-21 0 
365.0894°C---< 
Menlljll cooler E-213, 
70"C 
Cp dihitung dengan persamaan 
Cp = a+ ~ (I; + 7; ) + ~ ( 7/ + 7;.7; + 7;2 ) + d (7/ + 7;2 ) U; + 7; ) 
2 3 4 
Dimana: nilai konstanta a, b, c, dan d dapat dilihat pada table diatas 
# Menghitung enthalpy masuk cooler 
untuk methanol 
Q2 
Qrndllnol1 = m CPliq ( 153.5135 - 25 ) 
= 166.1485 x 54.3247 x (153.5135 - 25) 
= 1159958.6638 kJ 
QrnetJInol 2 = m H v 
= 166.1485 x 27.0121 x 1000 
= 4488028.024 kJ 
OmelBnol3 = m CPg •• ( 250 - 153.5135 ) 
= 166.1485 x 46.9687 x ( 365-153.5135 
= 1650253.4504 kJ 
Qmct3nol = Qmclunol 1 + Qmctanol2 + Qrnctanl,1 3 
= 7298240.1385 kJ 
Prarencana Pabrik f)ME dari gas a/am 
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untuk Iho 
365"C 
(15atl11) 
QIJ2() I = 111 CPli(1 (198.9659 - 25 ) 
= 333.9415 x 77.0678 x (198.9659 - 25 ) 
=4478087.8148kJ 
QII202 = m Hv 
=333.9415 x 34.3032 x 1000 
= 11455249.8092 kJ 
Qmo3 = m CPsas (250 - 198.9659 ) 
= 333.9415 x 35.9348 x (250 -198.9659 ) 
= 1992018.1990 kJ 
QI f20 = QII2() I + QI f20 2 + OH20 3 
= 17925355.8229 kJ 
untuk DME 
Q = m CPgas ( 365 -25 ) 
= 332.2972 x 49.1304 x (365 - 25 ) 
= 5550804.081 k.l 
Q masuk = Q methanol + Q [-bO + Q DME 
= 30774400.0421 kJ 
# Menghitung enthalpy keluar cooler 
QllIclalllll = m CPliq ( 70 - 25 ) 
= 166.1485 x 52.6447 x ( 70 - 25 ) 
= 393607.7072 kJ 
Q112{) = m CP1i'l ( 70 - 25 ) 
= 333.9415 x 75.6189 x (70- 25) 
= 1 \36353.0002 kJ 
OI)ME = m CPg"s ( 70 -25 ) 
= 332.2972 x 49.1304 x ( 70 - 25 ) 
= 734665.2460 kJ 
l'rarcncollo /'ahrik J)MI,' dati gas alam 
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Q keluar = Q methanol + Q H20 + Q DME 
= 2264625.9534 kJ 
# Menghitung Q serap dan Q hilang 
Q masuk = Q keluar + Q serap + Q hilang 
Q scrap + ( 5% Q serap ) = Q keluar - Q masuk 
1.05 Q serap = 28509774.0890 
Q serap = 27152165.7990 k.l 
Q hilang = 5% Q serap = 1357608.2900 kJ 
Jumlah air pendingin : 
asumsi : air pendingin masuk pada 30°C dan keluar pada 45°C 
Cp air pendingin = 4.1815 kJ / kg K ( Geankopl is, 1997 ) 
Q=mCpLlT 
27152165.7990 = m 4.1815 (45 - 30) 
m = 432893.5517 kg 
Ringkasan Neraca panas cooler E-213 
Masuk ( kJ) Ke1uar ( kJ) 
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- Gas dari R-21O, pada 365.0894"C - Liquid II1cnuju H-214, pada 70"C 
Methanol 7298240.1385 Methanol 393607.7072 
H20 17925355.8229 H20 1136353.0002 
DME 5550804.0810 
I -~~-;~;~~~;-~;-; 
I - Gas mcnuju 11-214, pada 70°C 
I DME 734665.2460 
\ --------_ .. _--... -.. _.-
\ 2264625.9534 
- Q sentI) 27152165.7990 
- Q hilang 1357608.2900 
Total 307744000424 Total 30774400.0424 
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Xl. Menara Dcstilasi ( D-220 ) 
Liquid dari H-214, 
15 atm ,70°C ----I 
# Menghitung enthalpy masuk menara destilasi 
Qmctanol = m CPliq ( 70 - 25 ) 
= 166.1485 x 52.6447 x ( 70 - 25 ) 
= 393607.7072 kJ 
QI120 = m CPliq ( 70 - 25 ) 
= 333.9415 x 75.6189 x ( 70 - 25 ) 
= 1136353.0002 kJ 
Q masuk = Q methanol + Q H20 
= 1529960.7074 kJ 
# Kondisi pada feed 
- mencari T dew 
P = 15 atm 
Trial T dew = 173 4 °c , 
Komponen Kmol 
Metanol 166.1485 
1-/20 333.9415 
YF 
0.3322 
0.6678 
Prarencana Pabrik DME dari gas a/am 
Psat, I11IllHg 
24550.8080 
10539.4460 
Destilat menuju R-210, 
152.8S·'C 
l3uttom, 196.6"C 
'----
K = Psat / P i XF = YF / K 
1.3204 I 0.2516 
0.8925 'l 0.7482 
Total 0.9998 
~ trial cocok 
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- mencari T bubble 
P = 15 atm 
Trial T bubble = 173 °c ~ 
Komponen Kmol XI' Psat mmHg 
Metanol 166.1485 0.3322 24280.6880 
H2O 333.9415 0.6678 10485.7181 
jadi Feed yang berupa Subcooled Liquid 
# Kondisi pada puncak 
- mencari T dew 
P = 15 atm 
Trial T dew = 152 88°C 
Komponen Kmol 
Metanol 162.7920 
H2O 1.6444 
- mencari T buble 
P = 15 atm 
Trial T dew = 152 88°C 
Komp5>nen Kmol 
Metanol 162.7920 
H2O 1.6444 
# Kondisi pad a buttom 
- mencari T dew 
P = 15 atm 
Trial T dew = ]96 86°C 
Komponen Kmol 
Metanol 3.357 
H2O 332.2972 
Yd 
0.99 
0.01 
Xd 
0.99 
0.01 
Yd 
0.Q1 
0.99 
Prarenc(ln(l Pabrik DME dari gas alal1l 
Psat, mmHg 
22011.3482 
9882.0721 
Psat, mmHg 
22011.3482 
9882.0721 
Psat, mmHg 
28698.8354 
11059.7523 
B-3-1 
K = Psat! P YF = Xf . K 
1,3144 0.4366 
0.8439 0.5636 
Total 1.0002 
~ trial cocok 
K = Psat / P Xd= Yd/K 
0.9987 0.9913 
1.1236 0.0089 
Total 1.0002 
~ trial cocok 
K = Psat I P Yd=Xd.K 
0.9987 0.9887 
1.1236 0.0112 
, 
lOlal 0.9999 
~ trial cocok 
K = Psat! P Xd=Yd/K 
2.6043 0.0038 
1.0036 0.9854 
Total 0.9992 
~ trial cocok 
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- mencari T buble 
P = 15 atm 
Trial T buble = 196 6°C 
Komponen Kmol 
Metanol 3.357 
H2O 332.2972 
Xd 
0.01 
0.99 
B-35 
Psat mmHg K = Psat/ P Yd=Xd.K 
28468.1288 2.5833 0.02583 
10843.2374 0.9840 0.97412 
Total 0.99995 
# Mencari R min dan R op 
- menentukan q line 
* HI" = Cp ( T F - T Ref ) 
HFmethanol = 52.6447 (70-25) 
= 2369.0115 J/mol 
HFJI20 = 75.6189 (70-25) 
= 3402.8505 J/mol 
HF = LXr:i Hr I = 2544.3506 Jlmol 
• HL= Cp (Tl.- TIM) 
HL mcthlln,,1 = 56.4732 (173-25) 
= 8369.3282 J/mol 
HU\2() = 77.0678 (173-25) 
= 11421.4476 J/mol 
HI. = LXrj HI. 1 = 8886.9677 .Ilmol 
* _ (3.978 Th., - 3.938 + 1.555 In P, J Hv - R.T,.Tb.,· ---='------------'--1.07 - Th., 
methanol T" =512.6K 
Th.r 
= 80.97 bar = 79.912 atm 
= 1.987 kall mol K 
= t 73.4 °c = 446.4 K 
= Tb = 446.4 = 0.8709 7: 512.6 
l'rarencana Pabrik DME dari gas alam 
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Maka Hvmcthanol = 28240.8734 kallmol 
= 11861 J .6683 .I/mol 
= 647.1 K 
= 220.55 bar = 217.666 atm 
= 1.987 kall mol K 
= J 73.4 "c = 446.4 K 
T = 7~ = 446.4 = 0.6898 
h,r 7~ 647. J 
Maka H,l!2o= 16471.5185 kallmol 
=70314.3771 J/mol 
Hv = LXFi Hv]= 110420.3766 .lImol 
~ q = Hy -HF = 1.1624 
Hy-HL 
-+ slope=~ = 7.1576 
I-q 
0.2 
Xd= 0.99 
Xw= 0.01 
Xf = 0.3322 
0.4 0.6 
-----
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lJari kurva kesetimbangan diperoleh: 
x' = 0.365 
y' =0.7 
maka I<min Xd- yl = Rmin+ 1 Xd - Xl 
Rmin = 0.8657 
Rop = 1.2 Rmin 
= 1.0388 
D 
D = 164,4364 kmol 
L = RopxD 
= 170,8165 kmol, terdiri atas: methanol = 169,1084 kmol 
H20 = 1,7081 kmol 
V=D+L 
= 335,2529 kmol terdiri atas : methanol = 331,9004 k11101 
H20 = 3,3525 I\mol 
# Menghitung enthalpy destilat 
Qmctanol = 111 CPliq ( 152.88 - 25 ) 
= 162.792 x 53.9795 x (152.88 - 25 ) 
= 1123736.6461 kJ 
QH20 = m CPliq (152.88 - 25 ) 
= \.6444 x 74.2597 x (152.88 - 25 ) 
= 15615.7658 kJ 
Q,kslilal = QH20 + Qmclhullol = 1139352.4119 k.l 
# Menghitung enthalpy buttom 
Qrnclanol = m CPliq ( 196.6 - 25 ) 
= 3.357 x 56.3589 x ( 196.6 - 25 ) 
= 32466.1756 kJ 
Prarencana Pabrik DME dari gas alam 
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Qmo = m CPliq (196.6 - 25 ) 
= 332.2972 x 76.5197 x (196.6 - 25 ) 
= 4363321.6006 kJ 
Ol,uuom= Qll2o+ Qmelhanol == 4395787.7762 kJ 
# Menghitung beban kondenser 
-Hv 
Qm<lanol == m CPliq ( 152.88 - 25 ) + m Hv 
= 331.9004 x 53.9795 x (152.88 - 25) + 331.9004 x 21860.1846 
= 8087951.728 kJ 
QH20 = m CPliq (152.88 - 25) + m Hv 
- HI 
= 3.3525 x 74.2597 x (152.88 - 25) + 3.3525 x 14484.0849 
= 68111.5737 kJ 
Hv = QI120 + Qrnclhullul = 8156063.302 kJ 
Qmelallol = m CPliq ( 152.88 - 25 ) 
= 331.9004 x 53.9795 x (152.88 - 25 ) 
= 1941040.514 kJ 
Qmo = m Cp!iq (152.88 - 25) 
= 3.3525 x 74.2597 x (152.88 - 25 ) 
= 26972.4273 kJ 
HI = QI120 + Qmclhullul = 19680 I 7.941 kJ 
- Beban condenser ( Qc) 
Qc = Hv - HI 
= 6188050.361 kJ 
# Menghitung beban reboi ler ( Qr )dan Q hilang 
Q masuk + Qr = Q desti1at + Q buttom + Q c + Q hilang 
Qr - Q hilang = Q destilat + Q buttom + Q C - Q masuk 
Qr- (5 % Qr) = 10193229.84 
Qr= 10729715.62 kJ 
Q hilang = 5% Qr = 536485.7811 kJ 
B-38 
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Ringkasan Neraca panas Menara Destilasi D-220 
Masuk ( kg ) Keluar ( kg) 
- Liquid dari 11-214, pada 152.88uC: - Destilat, pada 152.8S"C : 
Methanol 393607.7072 I Methanol I 123736.6461 
H20 1136353.0002 ! H~O 15615.7658 
! ------------------
1529960.7074 I 1139352.4119 
1- Buttom, pada 196.6"C 
- Reban reboiler 
Qr 10729715.6226 I Methanol 32466.1756 I H~O 4363321.6006 
I ~-3~-;;-~;~~;~;-
i 
I - Beban condenser 
Qc 6188050.3609 
. - Q hilang 536485.7811 
I Total 12259676.3300 Total 12259676.3300 
XII. Kondenser ( E-221 ) 
Gas. 152.88"C 
E-221 
Liquid. 152.88"( 
# Menghitung enthalpy masuk kondenscr 
Qmctanol = m CPliq ( 152.88 - 25) + m Hv 
= 331.9004 x 53.9795 x (152.88 - 25 ) + 331.9004 x 21860.1846 
= 8087951.728 kJ 
Qmo = m CPliq (152.88 - 25) + m Hv 
= 3.3525 x 74.2597 x (152.88 - 25) + 3.3525 x 14484.0849 
= 68111.5737 kJ 
Q masuk = Qmo + Qmethanol = 8156063.302 kJ 
Prarencana Pabrik DME Jari gas alam 
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# Menghitung enthalpy keluar kondenser 
Qrnetanol = m CPliq ( 152.88 - 25 ) 
== 33 I .9004 x 53.9795 x (152.88 - 25 ) 
== 1941040.514 kJ 
Q1l20 == m CPliq (152.88 - 25 ) 
= 3.3525 x 74.2597 x (152.88 - 25 ) 
== 26972.4273 kJ 
Q keluar = Qmo + Qmcth.nol = 1968017.941 kJ 
# Menghitung Q serap 
Dari perhitungan diatas diperoleh : 
Beban condenser ( Qc ) = 6 I 88050.361 kJ 
Q serap = Qc 
= 6188050.36 I kJ 
Jumlah air pendingin : 
asumsi : air pendingin masuk pada 30°C dan keluar pada 45°C 
Cp air pendingin == 4.1815 kJ / kg K ( Geankopl is, 1997 ) 
Q == m Cp.6.T 
6188050.361 = m 4.1815 (45 - 30) 
m = 98657.5848 kg 
Ringkasan Neraca panas condenser E-221 
Masuk ( k.J) Keluar ( kJ) 
- Gas, pad a 152.88"C 
Methanol 
H20 
Total 
8087951.7283 
68111.5737 I 
I 
j 
I 
I 
- Liq, pad a 152.SS"C 
Methanol 
l-hO 
I-Qserap 
I 
8156063.3020 I 
Prarencana Pahrik DMH dari gas a/am 
1941040.5140 
26972.4273 
1968012.9413. 
6188050.3610 
21 129648.5363 
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XIII. Reboiler ( £-222 ) 
Gas, 196.6"C 
steam 
-~-, 1E-222 
Liquid, 163.4"C _. ====: 
_-':=;j=====f--kondensat 
Menentukan suhu masuk reboiler 
lumlah yang masuk: 
Liquid, 196.6"C 
Methanol = 166.1645 + 169.1084 = 335.2729 
H20 = 33.9415 + 1.7081 = 35.6496 
Trial T = 163 4()C 
Komponen Kmol Xd Psat 
Metanol 335.2729 0.8991 23361.2723 
H2O 35.6496 0.1009 10323.1145 
K = Psat/ P 
1.0599 
0.4684 
B-41 
Yd=Xd,K 
0.9530 
0.0473 
Totul 1.0003 
~ trial cocok 
Dari perhitungan diatas diperoleh 
beban reboiler ( Q r) = 10729715.6226 kJ 
lumlah Steam yang dibutuhkan : 
Asumsi: steam yang digunakan adalah steam superheated pada 45 bar, 4000 C 
data (Geankoplis, 1997 ): Hsa ' vapor = 2513.9251 kJfkg 
Hliq = 1032.9435 kJ/kg 
Hsurvup = 2878.7895 kJ/kg 
maka A = Hsa ' "a pOT - Hliq 
= 1480.9816 kJfkg 
Q = m A. + m. ( HSllP vapor - H,,,, vapor) 
10729715.6226 = m 1480.9816 + m (2878.7895 - 2513.9435) 
10729715.6226 = m 1845.8276 
m = 5812.9565 kg 
H steam = m Hsup vapor 
= 5812.9565 X 2878.7895 = 16734278.25 kJ 
H kondensat = m H)i'j 
= 5812.9565 X 1032.9435 = 6004455.6320 kJ 
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Ringkasan Neraca panas reboiler E-222 
Masuk(kJ) I Keluar ( kJ ) 
- Steam, pada 400"C 16734278.2550 I - Behan rehoiler 
i Qr 10729715.6226 
I 
I - Kondensat, 6004455.6324 
i pada 256.6912"C 
I 
! Tota! ! 6734278.2550 ! Total 16734278.2550 
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PERHITUNGAN SPESIFIKASI PERALA TAN 
I. STORAGE TANK (F-IIO) 
Flingsi : menyimpan gas alalll 
Type : bola 
Perhitllngan : 
Direncanakan: T penyimpanan = 30°C = 303 K 
P penyimpanan = 20 ann 
BMclIlnp= ~ Xi. BMi 
=(0,7101.16)+(0, \309.30)+(0,0791.44)+(0,0377 .58)+(O,0229.72}+(O,O 193.86) 
= 24,2642 Ibflbmol 
Pcmnp 
13M"",,!, ~ T" 
V" Po' T 
24,2642 20 273 = 1,2179 lbffi' 
359 1'303 
Keblltuhan gas ala111 = 239\9,0818 kg/hari = 52732,0077 Ibfhan 
= 43297,4856 ft 3/hari 
Waktu penyimpanan = IS han 
Maka, vohune gas = 649462,284 ft3 = 18390.8235 1113 
IJrarencana IJabrik IJM H dari \!(lS a/all/ 
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Jika digunakan 2 tangki, maka volume masing-masing tangki = 9196 m} 
4 (I )J 9195.4117 = 3·n . 2.0 
03 = 17570.8505 
D := 26m 
r 13 m 
Tebal dinding 
tshell := 
dimana: 
P.r 
-----+c 
1,8.f -O,2.P 
(Ulrich, p.250) 
fu = 75000 psia (untuk SA-240 b'Tade Stipe 304) 
f,n = 0,92 (untuk bahan kllalitas C --> .,-fmCfllre sfee/) 
f. = 1,0 (tidak dikenakan radiograph) 
f, = 1,0 (tidak dikcnakan slress relief) 
f,'Jiow = fll.fm.f,.t;..fr = 17250 psi 
Maka, 
t~hcl\ = (20.14,696).( 13 .39,37) + 0,1 
1,8.17250 - 0,2.(20.14,696) . 
2.85" ::::: 3" 
1. Spesifikasi Storage Tank (F-llO) 
Fungsi 
Type 
Dasar pemilihan 
Kapasitas 
Diameter 
Sllhu penyimpanan 
Tekanan penyimpanan 
Tebal dinding 
Bahan konstmksi 
Jumlah 
: menyimpan gas alam 
: Bola 
: tekanan penyimpanan tinggi 
: 9196 m} 
: 26m 
: 30"C 
: 20 arm 
: 3" 
: Carbon stell 
: 2 bllah 
Prarencana Pabrik lJMll dari !!as alam 
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2. KOMPRESOR (G-lll) 
Fungsi : memberi tekanan pada gas alam 
Type : Reciprocal 
Gas masuk pada kompresor pada sullu 30°C. 
. . Pl 40 ratio compressIOn = - = - = 2 
PI 20 
1::::1.31 
G-III 
== -.UL 8314.3.(273 + 30) [(40)\';~1 -I] 
1.31 - I 24.2642 2 
= 78204.6556 .l/kg 
gas alam yang disuplay = 23919.0818 kg/hari;::: 23920 kg/hari 
= 0.2768 kg/sec 
Jika dib'lmakan kompresor dengan efisiensi 80 %, 
Maka H _ - Ws. m = (78204.6556 J/kg)(0.2768 kg/sec) 
p - 11 1000 0.8 1000 
= 27.0588 kJ/sec == 37 Hp 
Prarencana Pabrik DME dar; r!as a/am 
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~:=c~f' 
r ()1.3'" 
-2=2131 
303 
T2 = 356.9984 K = 83.9984 °c 
2. Spcsifikasi Komprcsor (G-lll) 
Fungsi 
Type 
Dasar pemilihan 
Kapasitas 
Suhu operasi 
Ratio kompresi 
Power 
Efisiensi 
Bahan konstmksi 
Jllllliah 
: memberi tekanan pada gas alam 
: Reciprocal 
: Ratio kompresi yang dibutllhkan tinggi 
: 23920 kg/hari 
: 30°C 
:2 
: 37 Hp 
: 80% 
: Carbon Stell 
: I bllah 
3. KOMPRESOR (G-l12) 
Fungsi : memberi tekanan pada udara 
Type : Reciprocal 
Udara masuk pacta kompresor pacta sullu 33"C. 
ratio compression = .!1. = 3.42 = 3.42 
P, I 
y:::l.4 
Prarencana Pahrik DMf: dar; ('as a/am 
c--/ 
Appendix C 
_ Ws=~ R.T'lr(.!2)r~i -11 
y-I BM Pi J 
=-L1- 8314,3.(273+33)[(3.42)1,.~, -IJ 
1.4 -I 28.84 
= 128698.0388 J/kg 
lIdara yang disliplay = 38066.6667 kg;11ari '" 38067 kg;l1ari 
= 0.4406 kg/sec 
.1ika digunakan kompresor dengan efisiensi 80 %, 
Maka H _ -Ws.m _ (128698.0388Jlkg) (0.4406kglsec) 
p- 1]1000 - 0.81000 
-= 70.8804 kJ/sec = 95 Hp 
7~ =(Pl)T;' 
7; 1', 
T 14-1 
_2 = (3.42) IX 
308 
T2 -= 430.5404 K = 157.5404 °c 
3. Sllcsifikllsi Koml)rcsor (G-112) 
Flingsi 
Type 
Dasar pemiJihan 
Kapasitas 
SlI\1l1 opcrasi 
Ratio kompresi 
Power 
Efisiensi 
Bahan Konstruksi 
Jllmlah 
: memberi tekanan pada lIdara 
: Reciprocal 
: Ratio kompresi yang diblltllhkan tinggi 
: 38067 kgihari 
: 35('C 
: 3,42 
: 95 Hp 
: 80% 
: Carbon Stell 
: 3 bllah 
Prarencana Pahrik DMI: dari {!a.\" a/am 
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4. COOLER (E-I13) 
E-l13 
Fungsi : untuk menllrunkan suhu udara sebelum masuk kompresor 
Type : Shell and Tube Heat Exchanger (STHE) 
Dari perhitungan sebelumnya didapat: 
- oksigen 
- nitrogen 
Q 
Massa air 
= 15267,4517 kg/hari 
= 329297,5982 kg/llari 
Total 
= 5960476.652 k.l/hari 
95029.3221 kg/hari 
= 1402,4427 Ib/jam 
= 30248,7285 Ib/jam 
= 31651,1712 Ib/jam 
= 233064.1834 Bill/jam 
= 8877 .3225 Ib/jam 
l30·~"C 
I 57.5404(JC,Ir--------:.---.\ .33"e 
J12.~ l450C 
I. ~TLMIl) 112.5404 -3 = 34,5359 DC = 94,1646"F 
InC 12.~404) 
157.5404 + 33 
= 96.2702 "c = 205.2864 of 
2 
30+45 
2 
= 37,5°C = 67,soF 
Prarencana Pabrik IJME dari '.fas a/am 
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3. ASliITIsi : 
Un = 30 BtuJ(hr).(ft2).CF) 
Q ;= 
A = 
UD.A.L\T 
Q 
U D.(Tc-tc ) 
233064. 1834 
30.(205,2864 - 67,5) 
= 56.3830 n2 
Dipilih lIkuran pipa: 
1;'-;" 00, 16 BWG, 11." tlianglilar pitch, L = 8 ft 
A Nt = -.,-
a.L 
56,3830 
0,3925.8 
17.9564 
Dari table 9, Kern diperoleh: 
ID = 12" 
Nt = 18 
Passes = 1 
Ull korcksi 
A ;= Nt.a".L 
= 18.0,3925.8 
= 56.5 n2 
Q = Un.A.L\T 
U 
- 233064,1834 
D -
56,5.(205,2864 - 67,5) 
= 29,9273"" 30 BtuJ(hr).(ft2).("F) 
Prarencana Pahrik DM E dari I!as a/am 
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Bagian shell: udara Bagian tube: air pendingin 
4 - ID C·.B C' . a,- ,-- ~ =Pr-OD 
4'.a\ = 1,47ft" [tabIcIO] 
144.Pr 
= 12. 0,375.5 
144.1)~ 
=1'/ -11/=0375 IN /2 , 
B = 5" 
_ N,.a" 18.1,47 
at - --=--
144.n 144.1 
= 0,1838 ft2 
5'. G
t 
= ~ = 8877,3225 
a, 0,l838 
= 0,0833 ttl = 48311.9592 Ib/(hr) (ft2) 
5. G,= ~ = 31651,1712 
a, 0,0833 
= 379793.1003 Ib/(hr).(11 2) 
6. Pada To = 205.2864 "F 
~lud"ra = 0,023 [fig. 15] 
= 0,023 cp x 2,42 
v = G t = 48311.9592 
3600.p 3600.62.4 
= 2.151 fps 
6'. Pada te = 67,5"F 
~l"ir = I cp x 2,42 
= 2,42 Ib/(ft).(hr) 
= 0,0557 Ib/(ft).(hr) 1,37 =01142ft [tabIcIO) 
12 ' D 
De -- 1,08 009 j' 12=' 1 [fig 28] RCt = D.G, 48311.9592.0,1142 
~t 2,42 Rc
s 
= D,.G, = 0,09.379793,1003 
~t 0,0557 = 2279.8453 
. = 613669.2823 I' 8'. h, = 450 Btu!(hr).(ft2).(OF) 
7 JII = 500 [fig.28] I 9' I = I ~ ( . 110 1\_ 
kudara = 0,01895 Btul(hr).(ft2).(OF/ft) I OD 
[fig.25) 
[tableS]! = 450. 1,3 7 
Cll,""" = 0,25 Btu/(lb).(OF) [fig 3] I 1,5. 
= 411 Btu/(hr).(n2).("F) 
8' I =' ~ (c.~t)J.:; 
. 10 JfI' D' k 
= 500. 0,0 1895 .(0,25.0,0557)" 
0,09 0,0 1895 
= 95.0084 Btll!(hr).(ft2).("F) i 
l'rarellwna l'abrik lJM 11 dari I!(/S a/alii 
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411.95,0084 
411 + 95,0084 
= 77. J 696 Bru/(hr).(ft\(OF) 
77,1696-30 
77,1696.30 
= 0,0204 (hr).(n\(,'F)lBtll > 0.003 
C-9 
Pressure Drop 
Ragian Shell: udara 
I. Res = 613669.2823 
f = 0,0009 ft2lin2 
2. Vc udara = L Xj.VC; 
= 85.882 cnr'/mol 
BMcmnp= L Xj.BMi 
= 28,84 gr/gmol 
'fi I 85.882 
specl IC vo lime = -2-8.-82-
= 2.9779 cm>/gr 
= 0.0477 ftJ/1b 
I 
s = ----= 0.3358 
0.0477 62.4 
N+l = 12. L = 12.~ = \9.2 
8 5 
Ds = g=lfi 12 . 
3 P =.!.. f.G,2. D,.(N + \) .t>.s. to 
. 2 5,22.10 .D, .s.qJ. 
I 0,0009.(379793,1003)2.1.19,2 
2 5,22.101°0,1233.0,3358.1 
= 0,5766 psi a < 2 psia 
Prarencana Pabrik DME dari ea.\" alam 
Bugian Tube: air pendingin 
I'. Re, = 2279.8453 
[ fig.26] 
2 f.G, .L.n 
5,22.I0 10 D.s.!p, 
0.0004.( 48311,9592)2.12.1 
5,22.IOlo.0,1142.l.1 
= 0.0188psia 
G,=48311.9592 I 
y2 
-=0,02 
2.g' 
[fig.27] I 
I 
,;,;: ? n' 
... -'e 
= ~.0.02 
I 
= 0.08 psia 
t>.Pr = t>.P, + t>.P r 
= 0,0188 + 0.08 
= 0,0988 psi a < 10 psia 
I 
I 
I 
I 
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Summary 
I 95,0084 h outside 411 
! Uc 77,1696 
UD 30 
RI calcutated 0,0204 
I RI req uired 0,003 
I 0,5766 \ Calculated t.P 0,0988 
I 2 I Allowable t.P 10 I 
4. Spesifikasi Cooler (E-113) 
Fungsi : Untuk menurunkan SUllll udara sebelul11 l11asuk 
Type 
Dasar Pemilihan 
Di 111t-'Il s i 
~ Shell 1D 
Baffiespace 
~ Tube lD 
OD 
1 111111ah 
Passes 
Pitch 
Susunan 
~ Panjang 
~ Luas perpindahan panas 
Bahan konstruksi 
1uI111ah 
kompresor 
: Shell and Tube Heat Exchanger (STHE) 
: Kapasitas besar, cocok llntllk tekanan oprasi besar, 
\uas perpindahan panas besar 
: 12" 
: 5" 
: 1,37" 
: 1,5" 
: 18 
: 1 
: 1 X" 
: triangular 
: 8 ft 
: 56.5 ft2 
: Carbon stell 
: 2 buah 
i'rarencana Pahrik DMl/dor; f'OS alam 
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5. REAKTOR I (R-120) 
R-120 
Fungsi : Untuk mereaksikan metana dengan oksigen 
Type : Multi Turbular Fixed Bed Reactor 
Dari perhitungan sebelumnya didapat: 
- metana = 15267,4517 kg/han = 1402,4427 lb/jam 
- etana = 34575,0672 kg/hari = 3176.008 Ib/jrun 
• propana = 30650,6886 kg/hari = 2815,5212 Ib/jam 
• i·butana 8586,9713 kg/hari 788,7849 Ib~ia!l1 
· n-butana 10674,4936 kgll1ari 980j412 lb/jam 
- i-pentana 7425,0244 kg/hari 682,0504 Ib/jam 
- n-pentana 7094,2065 kgll1ari 651,6620 Ib/jam 
- heksana =' 14620,3141 kg/hari = 1342,9977 Ib/jam 
- oksigen 15267,4517 kg/hari = 1402.4427 Ibijam 
- nitrogen "'" 329297,5982 kg/hari = 30248,6736 Ib/jalll 
Total = 43491, 1792 Ib~ial11 
!'rarencano l'ahrik J)AII~' dari I'OS a/alii 
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neraca massa 
Input - output - generation = 0 
FA(l-XA) I z - FA(I-XA) I Z+~ - W. rA = 0 
C-/2 
z F A(1-XA) Iz -FA( I-XA) I 7+9. - ( ; D2 t.Z p).IO,3.(1-£).rA= 0 
F (I - X )1 - F (I - X )1 1t 
A ,\ Z ,\ .. \ 11.+,\Z 0 2 10';\ (1 ) 
=- p. . -£ .rA 
t.Z 4 
Z+,\I. 
untuk lim t.Z -+ 0 
dx 
n 02 '\ d 
-, p.IO.(1-E:)r, z 4 .,
2-_____ ............................................. ( I ) 
F" 
dimana z = panjang reactor, cm; x = konversi 
FA = laju molar CH4 , kmollhari; D = diameter tube, cm 
p = densitas katalis, gr/cm); I: = !i'aksi kosong 
r A = kecepatan reaksi, kmolmcthanollkg katalis jam 
neraca panas 
1--~---1 Z. 
Q masuk - Q keluar - Qserap - Qhilang = 0 
~mi.Ht; I z. - ~mi.Ht; I Z+.\Z - Qserap - 5%.Qserap = 0 
~mi.Ht; lz- ~mi.Ht; I Z+,\Z - 1.05 Un nO t.Z (T -T s) = 0 
Ull tuk lim t.z -+ 0 
d(L.m, Nt;) = 1.05 Uf)1r D(T -7~ ) ...................... ( 2) 
c/:: 
dimana d(LmiN!;) '" dNt, 'I.Ht' dill, 
d:: = ... 111, dz + ., dz 
dH[ dT 
-+ 'I.lI1i -'-' = L.1I7, C[I-
dz t/:: 
lJrarellcana JJahrik IJMJ:' dari [to.I· alalll 
Appendix C c- 13 
dengan komponen yang masuk reaktor terdiri atas 
- CH4 = FA ( 1 - XA ) 
-~ =FB-0.5FA XA 
- Methanol == Fe + FAXA 
- N2 = 11760.6285 kmol 
- etana = 1152.5022 kmol 
- propana = 696.6066 kmol 
- i-but ana = 148.0512 klllol 
- n-butana = 184.0430 klllol 
- i-pentana = 103.1253 kmol 
- n-pentana = 98.5306 kmol 
- heksana = 170.0037 klllol 
maka 
r.m dH.f. = r.m c dT 
, dz ,p dz 
= r (F, (1- X,)(1.702 + 9.0810-'1' - 2.164I<f'1") l+{ (F" - 0.5 FA'\'.' )(3.639+ 0.506 10-'1' _ 0.2~; IO'<)} + 
~F,: + FAX ,,)(2.211 + 12.216Hr'r - 3.45 l(f'r') l+{ I I 76()6285(3.28 +05931 (r'T _ 0.0;:1 0' l} + 
(I 1525022(1.13 1+ 19.22510'1' - 5.5611 0 'T')}+ ¥;966066(1.213+ 28. ]X; I 0-'1' - 8.82-11 O-'T')}+ 
\14K0.512(1.677+ 37.8531 0"1' -11.94510-'T')}+ \184.0-13(1.935+ 36,915 10"1' -I 1.402 Hr6 T') }+ 
{I 031253(2.:18 I + 46.4 7:110'1' - 14.75710 ('T')}+ ('lK5306(246.h 4535 II (l'{ - 1-1. I I I Hr'1")}. 
(1700037(3.025+ 53.722 10'1' - 16.79 I 10 ('1") }lx8.3 I e 
dz 
{ 
0 )'71(r' 1 
= I {F, (I - X,)(1. 702+9.08I(f'T - 2, I 64 I O'T')}+ (F" -0.; f;,X,)(3,639+ 0.506 I 0"1'-· _ H + 
l T- J 
, - '} ~Fc + FAX ,,)(2211+ 12.2161 (r'r - 3,4510 '1"»)+ {42DO,) 123+ 79.9744t _ n.n2211·: _ -I 70~~) 1 0' ) I 
dT 
x 8.314-'--- .. , 
dz 
.... , ............. (3) 
-+ I-Hj; dm, = l'~ !1H R d'C ..................... , ........................................................... ( 4 ) 
dz dz 
[>rarencuna Pahrik f)M 1:- dari l!as alam 
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dimana 
T 
NI,=NI"" ~ fepell 
". 
C-1-/ 
" 
= (- 201250 -(-74M40)) + ",.11412,{ 2.211(1' _ 29") + 12,21~ 10" (1" _ 298') _ 3 .~5.11O'· (1" _ 298'1}-
2.{1.702(7' _ 298) + 9.08 ~ 10-' (7" _ 298') 
,I 1 
-0.22710 (---)'1 
T 29~r' 
2.164 !(v' (T' _ 298')~ _ (.1.6.19(7' _ 298) + 0.50610" (7" _ 298') 
.1 J . 2 
=, 126410 +[- 21.791(1' - 298) + 0023% (T' - 29K') - 7.127910-'(7" - 29X') - I.XX7J 1 0' (.!.. - _1_) 'J .. 
l' 298 
- persalllaan ( 5 ) diSlibstitlisikan ke persUllluun ( .:\ ) 
- persamaan ( 3 ) dan ( 4 ) disllbstitllsikan ke persalllaan ( 2 ) 
neraca panas pendingin 
panas maslik = panas untllk IlIcnaikan slihu pendingin 
d'J:\' 
1t Do UIJ (T-Ts) = W Cp -- , .. ,',.,"""".,,,.,,,.,,', ... ,., ... ,", ......... ,,., .. (6) 
d:: 
Menentukan kecepatan aliran pendingin 
panas reaksi total = pallas yang dibawa pendingin 
FA Nt ~HR X "" W Cp ~Ts ; diharapkan ~Ts;:::: 15° 
1'~ ,NI.!'lH 1/ ,x 
W= .......................... " ........... (7) 
15.cp 
persamaan ( 7 ) disubstitusi ke persamaan ( 6 ), menjadi 
D U (T T ) - F4·NI.~HR·X dE 1tO[)-S-
15, d:: 
d'l~\' = Jr.J)o.U{)(T -T~), 15,(/: .. , .. , ........ " ............. , .... " ... "." ..... "" .... ,,(8) 
F,·NI.~H",x 
Mencntukan jumlah tube 
- digunakan pipa 2y,"IPS, sech 40 
ID = 2.469" = 6.2713 cm 
OD = 2.88" = 7.3152 em 
- ~t.:"'npuran = L Xi, ~ll = 0,0307 ep 
Frarencana l)abrik J)MH dari S!as a/am 
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- agar transfer panas baik digunakan aliran turbulen 
Re = JJ G 
Jl 
12100= 6.2713G 
0.0307360010-; 
G = 2.1324 kg/em2 jam 
Area per tube = 1t/4 0 2 =0.25 x 3.14 x 6.27132 = 30.8734 em2 
Laju alir dalam tube = 2.1324 x 30.8734 = 65.8344 kg/jam 
jumlah komponen masuk reactor = 479459.2674 kg/hari 
jumlah tube yang dibutuhkan 
Menentukan 10 shell 
= 19727.4695 kg/jam 
19727.4695 
65.8344 
= 299.6527 "" 300 tube 
- susunan tube square pitch 
1.2500 = 9. 144 em 
sehingga tube dapat disusull seperti : 
c- 15 
10 shell = 198.14 em 
=2m 
"rwenC(lIl(1 "pbrik OM f~ ~(Wi I'as q/HllI 
· Appelldix C 
contoh perhitungan 
Diketahui data: 
- rA = 58.3 -0.1 T 
= -74.84 kJ 111101 
=0 
- 2.Hr CH4 
2.Hr 02 
2.Hr CH)OH = -201.25 kJ 1 mol 
~H • 2", '" ~ HI CH.l OH - ~ H r CH • 
'" « - 201.25 ) - ( -74.84 » x 1000 
= -126410 J/tnol 
- katalis yang digunakan terdiri dari: 
CliO = 62 0;;, ~ Pell() 
ZnO 21 %~ PZnO 
) 8.92 gr/el11 
5,42 gr/em3 
AI20) = 17 % ~ PA120) = 3,99 gr/enr' 
Maka P '" 0.628.92 + 0.21 5.42 + 0.17 3.99 
= 7.3486 gr/em3 
- dimensi reaktor 
untuk bagian tube digunakall pipa 2Yz"IPS, seeh 40 
lD = 2.469" = 6.2713 em 
00 = 2.88" = 7.3152 em 
untuk bagian shell, ID = 198.14 em 
- aSllmsi e:::: 0.5 
- pada Z =0 
FA 954.203 I kmol 
FJl 477. J 079 kmol 
Fe = 0 
T = 200ne 
Ts = 300e 
- aSllmsi UD = 27 btll/hr fe OF = 3.679 10-.1 kJ/l1r em" K 
f'rarenCWlQ l'ahrik IJME darj {fas a/am 
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Pellyelesaian 
- lIntllk Z = 10 ern ->;:"Z = dz = 10 ern 
rneneari dx dari persamaall neraea massa ( I) 
tr 6.27)32 7.348610-3(58.3-0.IT}(l-c)10 
dx = -'4'--___________ _ 
954.2301 
'!. 6.27132 7.348610-3 (58.3 - 0.1 473).(1 - 0.5)1 0 
4 
= 0.01308 
x = x + dx = 0.01308 
- mencari dT 
dari persamaan (3) 
D ""f, D C ,rf' 
11) d~ ;; ", -P dz 
954.2301 
c- 17 
= I f!5U03I(1- x, )(1.702 + 9.0X I O"'/' - 2.164 lo'r') }+ {(F. _ 0.5(954.2031 IX, )(3.639 + 0.506 W-'T O.2~~ 10' )} + 
k~: + FAX, )(2.211 + 12.216 I(r'T - 3.45 Hr'T'»)+ {42330.3123 + 79.97HT _ O.0122T' HO.~~5 10' 1}1 
x8.314 dT 
dz 
= 509026.4836 £IF 
dz 
dari persamaan (5) 
T 
cV/. = Ni", + jcp", 
"" 
= -12(,4 \0 + [- 21.791(1' - 298) + 0023% (7" - 2<IX') - 7.127910 '\7" - 29X') - IXX7.1Il1'\~ - _1_)] 
T 298 
= -127311.9779 
dari persamaan (4) 
L.Hf, dm, = F ;:..H dx 
., d:: ,.J 1/ d:: 
= 954.2031-127321,9779 0,02315 =-281251,7252 
10 
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mencari dT dari persamaan ( 2 ) 
d(Lm,Hf,) = 1 05 U /J(T - T ) 
dz ' [)ff s 
dH/; . dill, Lm, -'- + 'LH./, - = 1,05 UD 1t 0 ( T - Ts ) dz dz 
. dT dm, 
Lm/p, - + LHf, - = 1,05 UD 1t 0 ( T - Ts ) dz dz 
509026,4836 dT + -281251 ,7252 = 1,05.3,6793.10-3 .1t .6,2713 ( 473 - 303 ) 
"z 
dT = 3,0884 
T=T+dT=476,0884 K 
mencari dTs dari persamaan ( 8 ) 
II' ff.f)O.(f [) (1' - 7:~ ).D.!\dz , s = 
/':1 .NI.t1H".x 
ff.7 .3152.3.679310-3 (473 - 303).15.10 
954.2031. 300. 127321.9779.0.02315 
= 0.0929 
Ts = Ts + dTs = 303.0929 K 
Dengan cara yang sama didapat 
Z, em I X, eVt. T,K I 
0 I 0 473 I 
10 i 1.3077 476.0884 i I 
20 I 2.5173 479.0681 I 
30 3.7270 481.9446 1 
40 4.9366 484.7232 i 
50 I 6.1462 487.4085 ! 
60 I 7.3559 490.0050 I 
70 8.5655 492.5167 I 
80 9.7751 494.9476 r 
90 10.9848 497.3012 , 
100 12.1944 499.5807 : 
110 13.4040 501.7893 1 
120 1-.. 14.6137 503.9299 
! 130 i 15.8233 506.0054 
140 17.0329 508.0181 I 
I'rarencana /)a/Jrik DM /~ dari I!as a/am 
Ts, K I 
303 , I 
303.0929 
303.1839 ! 
303.2790 
303.3784 , 
303.4821 
303.5902 
303.7028 ! 
303.8200 
303.9418 1 
304.0685 ! 
304.2000 ! 
304.3365 
304.4780 
304.6248 , 
Append/~,( C C-/9 
150 18.2425 509.9707 I 304.7769 I 
160 I 19.4522 511.8654 I 304.9344 ! 
170 20.6618 513.7044 305.0974 
180 I 21.8714 515.4898 305.2661 I 
190 I 23.0811 517.2235 -1- 305.4405 ! ... . . . - -_ . 200 24.2907 518.9073 305.6208 
t--210 , 25.5003 520.5432 305.8071 
220 26.7100 522.1327 i 305.9996 I 
230 27.9196 523.6774 i 306.1984 
240 29.1292 525.1789 ! 306.4035 I 
250 30.3389 --~~~:~~~t--- ---~~~:~-H~-·--\ -------~- -------260 31.5485 
270 32.7581 529.4384 307.0589 
280 33.9678 530.7810 307.2911 
290 35.1774 532.0871 307.5304 I 
300 I 36.3870 533.3578 I 307.7769 
--~1~ -1~ ;~J~~~ 534.5942 i 308.0310 535.7975 I 308.2925-I 
330 I 40.0159 536.9686 308.5619 
340 41.2255 538.1086 I 308.8391 
350 42.4352 539.2184 I 309.1244 
360 43.6448 540.2989 ! 309.4179 
370 44.8544 541.3511 i 309.7199 
'-.--~ ~-.0641 ~310.0304 380 542.3756 
390 I 47.2737 543.3735 310.3497 
400 48.4833 544.3454 t 310.6780 
410 I 49.6930 545.2921 ! 311.0154 
546.2144 I 311.3621 
! 
420 i 50.9026 I 
430 52.1122 547.1129 311.7183 
440 I 53.3219 547.9883 ! 312.0843 i 
450 54.5315 548.8414 I 312.460 I 
460 55.7411 549.6727 312.8461 
470 56.9507 550.4828 I 313.2424 
480 58.1604 551.2723 I 313.6493 I I 
490 59.3700 552.0419 314.0668 
500 60.5796 552.7920 314.4954 
510 61.7R93 553.5232 314.9351 
520 62.9989 554.2361 315.3862 
530 I 64.2085 554.9310 I 315.8490 
540 65.4 182 555.6086 i 316.3237 
~ 550- 66.6278 556.2693 316.8104 
560 67.8374 556.9134 317.3095 
570 69.0471 557.5416 317.8211 
580 70.2567 558.1542 I 318.3456 
l'rarenClIl1G I'ahrik n/I'I/:' dari pos a/alii 
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Maka lIntllk x = 70% -> z = 578 em 
,'"1 cng,ecek LJ () 
T = 558,0256 K 
Ts '" 318,2355 K 
c- 20 
'--'~~~~~--~~---,------~~--~--------~ Bagian shell: air pendingin Bagian tube: gas 
C' B *'. Re, '" 12100 
*. a,= ID,~~C'=PT-OD 
144.P, *' jll = 60 [fig.24] 
= 0.72" 
B = 5" 
= 
78,0079.5.0,72 
144 3,6 
= 0,5417 tt2 
*.Massa air (w) = 29328,50585 kg/hari 
= 2694,0677 Ib/jam 
11' 2694,0677 Gs = - - ----'--
a, 0,5417 
= 4973.3574 Ib/(hr).(ft2) 
*. Pacta Ie = 67,5"F 
p = I cp = 2,42 Ihl (n).(hr) 
De = 
4(1'/ -1 dOl) 
ff do 
4(3.6 2 - ~ 2.882 ) 
= 4 = 2.8525 
ff 2.88 
Res = (is De = 4973.35742.8525 
J1 2.42 
= 5862.1909 
l'rarenc(Jna l'ahrik })M H dari I!(f.l' a/alii 
Pada Tc = 469.33 12°F 
kmt:tana = 0,0420 
kc'WlII = 0,0321 
kprormna = 0,0320 
ki~hu\a1\8 = 0,0195 
kll-~UtllIlU = 0,0189 
ki-P'!ntliua = 0,0265 
k n'p.."l1lana = 0,0137 
khcksatlli = 0,0207 
koksigt:lI = 0,0311 
knitrogc:n = 0,0213 [table 5] 
= 0,0289 Btu/(hr).(ft\(OF/ft) 
Clildana = 0,72 
Celana = 0,67 
Cpwpam' = 0,95 
Ci.bulana = 0,86 
~l'~ulan" = 0,84 
Ci'I'CnIUllll = 0,79 
~l.pcn'alUl = 0,76 
Cllck,",,", = 0,7 4 
Coksigcn = 0,29 
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*.j" = 40 [fig.28] CllitrogCl1 = 0,34 [fig 3 & 4] 
Pad a te = 67,5"F Ccampllmn = 2: Xi. C, 
k"ir = 0,347 Btul(hr).(ft\(OFIft) = 0,420 I Btll/(Ib ).(OF) 
Cuir = 1 Btll/(Ib ).(OF) 
[table 4] *'. hi = jH.~.(C.~l)ll 
[fig.2] 0 k 
"II 
=60 0.0289(0.42010.03072.42)73 
2.88
12 
0.0289 
1/ 
40 0.347 (12.42) J 
2.8525 0.347 
= 51.8480 Btu!(hr).(ft2).("F) 
U
c 
= h;".h" 63.548151.8480 
h +h 63.5481+ 51.8480 
'0 0 
= 28.5524 Btul(hr).(ft\(OF) 
= 74.1265 Btu!(hr).(ft2),("F) 
*, h,o = hi' ID = 74.1265 2.469 
00 2.88 
= 63.5481 Btu!(hr).(ft1).("F) 
Rd ~ 0.003 (hr).(tY).("F)/Btu > 0.0015 
1 UlJ= --,-
I R +--
fJ Uc 
1 0.003 +---
28.5524 
= 26.3158 :::: 27 aSllmsi UD cocak 26. 
LlIas perpindahan panas = A = Nt.a".L 
= 300.0,7533. 577.8778 = 4285 ftl 
2.5412 
Menghitung Pressure drop 
t:.l' p J) ~ = 150 + 1.75 
G,2 L I-e N R, 
dimana G' = 2.1324 kglcm2 jam = 0.7677 kg 1112 sec 
L = 420.4331 cm = 4.2043 m 
D = 2.469" = 0.0627 m 
NRc = 12100 
£= 0.5 
I'rarencana Pahrik DM H dari \las alall1 
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BM,"lIIp= ~ Xj.BMi = 27,8677lb/lbmol 
Asumsi ilP = 0.25 atm ~ P2 = 40 - 0.25 = 39.75 atm 
p.,-g = ( 1'\+P2)12 = 39.875 aIm 
Tavg = ( T\+ T2)/2 = 515.96175 K 
_ BMo.mp I'.vg To _ 27.8677 39.875 273 
P,amp V p'T - 359 -5-15-.9-6-1-7-5 
l) 0 "\:8 
1.6428 Ib/ft" = 26.317 kg/m' 
maka ilP p /) ~ = 150 + 1.75 
G'2 1 1- c N 
- R, 
tl.{' 26.317 0.0627 0.5" = ~ + 1.75 
0.7677 2 4.20431-0.5 12100 
ilP = 0.2486 ann ;::;: 0.25 ann 
5. Spesiflkasi Reaktor (R-120) 
Fungsi 
Type 
Dasar pemilihan 
Suhu operasi 
Tekanan operasi 
Dimensi 
- Shell ID 
Baffle space 
-. Tube ID 
OD 
lumlah 
Passes 
Susunan 
- I'anjang 
: Untuk mereaksikan metana dengan oksigen 
: Multi turbular fixed bed reaktor 
: Luas area perpindahan panas besar sehingga suhu 
reaksi dapat dipertahankan 
: 200u-285°C 
: 40 atm 
: 2m 
: 5" 
: 2.469" 
: 2.88" 
: 300 
: 1 
: square 
: 578 em 
- Luas perpindahan panas : 4285 ft2 
Bahan konstmksi 
Jumlah 
: Carbon stell 
: 1 buah 
}'rarencana Pahrik DM I:' dari {[as a/am 
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6.IIEATER (E-121) 
Fungsi : memanaskan gas alam sebeluill masuk reaktor 
Type : Shell and Tube Heat Exchanger (STHE) 
Dari perhitungan sebelumnya didapat: 
- metana 11200 kg/hari = 1028,8133 Ib/jam 
- etana 3871,1449 kg/hari = 355,5969 Ib/jam 
- propana 3430,8971 kg/hari = 315,1565 lb/jam 
- i-butana 960,5408 kg/hari 88,2337 Ib/jam 
- n-butana 1194,9585 kg/hari 109,7669 Ib/jam 
- i-pentana 830,4183 kg/hari 76,2808 I b/j am 
- n-pentana 794,9303 kg/hari 73,0209 Ib/jam 
- heksana 1636,1921 kg!l1ari 150,2979 lb/jam 
Total = 2197,1669Ib/jam 
Q = 7029956.1449 kJ!llari = 27762808.2 Btu/jam 
Massa steam 3808.5659 kg!l1ari = 349.7850 Ib/jam 
1
4000C 
\000C 
83.99840~r-1------.!.--~1 __ • 200"C 
~ 
172.6928"C 1256,69120 C 
Prarehcana Pabrik DME dari eas a/a/1/ 
c- 23 
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I. ,1hum 200 - 172.6928 186.0125 "c InC7I~~28) 
= 
400 + 256,6912 
= 328,3456°C 
2 
83.9984+ 200 
2 
3. ASlItnsi : 
UD = 35 Btu/(hr).(ft2).(OF) 
Q = UD.A.,1T 
A Q 
141.9992"C 
27762808.2 
--------= 236.4982 ft2 
35.(623,0021- 287.5986) 
Dipilih ukuran pipa: 
X" OD, 16 BWG, 1" trianbrular pitch, L = lOft 
Nt = ~= 236.4982 = 120.4779 
a.L 0,1963.10 
Dari table 9, Kern diperoJeh: 
lD = 151." 
Nt = 122 
Passes = 4 
UJ) koreksi 
A = Nt.a".L 
= 122.0,1963.10 = 240 tt2 
Q = U[).A.,1 T 
U - 2776280&2 
Il - 240.(623,0021- 287.5986) 
= 34.5633",35 I3tu/(hr).(n2l.(°F) 
I'rarencana Pabrik DME dari I!as a/alii 
C-24 
366.8224 "F 
= 623,0021°F 
= 287.5986 of 
Appendix C 
Bagian shell: steam 
4. as= ID.~ ~C'= PT - 00 
. 144,P
T 
=1-3/=025 14 , 
"" IS'!. . 0,25.5 
144.1 
= 0,1324 tt2 
B = 5" 
5. G = ~ = 349.785 
s a, 0,1324 
'" 2642,3103 Ib/(hr).(ft2) 
6. Pad a To = 623,002 1°F 
IJ. == 0,021 cp = 0,0508 Ihl (ft),(hr) 
De = 0; ~3 = 0,0608 ji [fig. 28] 
Res = D,.G, = 0,0608.2642,3103 
~l 0,0508 
= 3164.1839 
7. h" = 1500 Btu/(hr).( ft2).CF) 
(condensate steam) 
}'rarencona }'ahrik J)M h' dari I!Q.I' a/(/III 
C-25 
Bagian tube: gas alam 
I 4'. a't = 0,302 ft2 [table 10] 
~ = _N_,_.a_" = 122.0,302 0,064 ft2 
144.n 144.4 
5'. Gt = ~= 2197,1669 I at 0,064 
I = 34330.7328Ib/(hr).(ft2) 
6'. Pada te = 287.5986 of 
~lmctana = 0,0135 
)letana = 0,0117 
~lprop8na = 0,0105 
Phutunu = 0,0107 
J.1f"!ntuna = 0,0085 
~lh!!ksalUt = 0,008 [fig. IS] 
~lcampuran = L Xi· ~ll = 0,0127 cp X 2,42 
= 0,0307Ib/(ft).(hr) 
o = 0,620 = 0 0517 ft [table 10] 
12 ' 
Ret = G,.D = 0,0517.34330.7328 
~l<amp 0,0307 
= 57814.296 
i7'.jll = 150 
Pada te = 287.5986 of 
kmd"n" = 0,0215 
ketana = 0,0175 
k"rol"na = 0,0151 
ki-butana .= 0,0139 
kn-huwna = 0,0135 
ki.pcntalU' = 0,0127 
kU -[".11lalUl = 0 ,0083 
[fig.24] 
Appendix C 
10. U
c 
= 11;0. 11 " 46,4965.1500 
h;o +ho 46,4965 + 1500 
= 45,0985 Btlv(hr).(W).(OF) 
45,0985 -35 
45,0985.35 
c- 26 
kheks,n.. = 0,0080 [table 5] 
= 0,0197 Btu/(hr).(ft2).("F/ft) 
c,ne',Uta = 0,6 
Cetana = 0,5 2 
Cpro,,1118 = 0,8 
Cj.tHlI<Ul.1 = 0,73 
C"-h,,LaIU' = 0,7 I 
C;_I"OI'("'" = 0,66 
Cn-pen,an. = 0,65 
Ch"k","" = 0,62 [fig 3 &4] 
= 0,6115 Btlv(lb ).("F) 
, _. k C.ll _ ( )" 8 . hi - JIl'O' k -
150. 0,0 197.(0,6115.0,0307))' 
0,0517 0,0197 
I = 56.2458 Btlv(hr).(ft2).(F) 
9'. hio = hi. ID = 56,2458. 0,62 
00 0,75 
= 46,4965 Btlv(hr).(W).(OF) 
___________ ---.J 
=- 0,0064 (hr).(ft2).(OF)lI3tll > 0,00 15 
Prarencana Pabrik f)Mh' dari I!as alam 
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Pressure Drop 
Bagian Shell: steam Bagian Tube: gas alam 
I. Res == 3164.1839 I'.R<; == 57814.296 
f == 0,0027 ft2jjn2 [fig.29] f = 0,00023 ft2lin2 [fig.26] 
2. specific volwne = 1,8438 ftJ/lb 2'. Vc gas alam = l: Xi.VC; 
=128.8233 cm3/mol 
s = I = 8,6916. to-] 
1,8438.62,4 
N+I L 10 = 12.- = 12.- = 24 
B 5 
Ds = 15.25 = 12708/1 12 ' . 
2 
3 P =~ f.G,.D,.(N+I) 
. /I. s· 10 
2 5,22.10 .D,.s.<jl, 
[table 7] 
BMcamp= L Xi.BMi 
= 24,2642 h'T/gmol 
'fi 128.8233 
specl c volume = 
54.2642 
= 5.3092 cm3/gr 
= 0.085 ft3!lb 
1 
s= ----= 0.1884 
0.08562.4 
I 0,0027(2642,3103)2.1,2708.24 
-"2 5,22.101°.0,0608.8,6916.10-'.1 
2 
P fG, .L.n /I. I = ----'-'---
5,22.IO IO.D.s.<jl, 
= 0,0104 psia < 1 psia 
Summary 
1500 i H outside I 
I 
Uc = 45,0985 
UD = 35 
R! calcutated = 0,0064 
Ru req uired = 0,00 I 5 
0,0104 Calculated /l.P 
1 Allowable /l.P 
Prarencana Pabrik DME dari {l(fS alam 
= 0,00023.(34330,7328)2.10.4 
5,22.10100,0517.0,1884.1 
= 0,0213 psia < 2 psia 
46.4965 
! 
I 
0,0213 
2 
Appendix C C-28 
6. Spesitikasi Heater (1',-121) 
Fungsi 
Type 
Untuk memanaskan gas alam sebelum masuk reaktor 
Shell and Tube Heat Exchanger (STHE) 
Dasar Pemilihan : Kapasitas besar, cocok untuk tekanan oprasi besar. 
luas perpindahan panas besar 
Dimensi 
- Shell ID : 15 W' 
Baffle space : 5" 
- Tube ID : 0,62" 
OD . X" • 4 
Jumlah : 122 
Passes :4 
Pitch : I" 
Susllnan : triangular 
- Panjang : lOft 
- Luas perpindahan panas : 240 ft2 
Bahan konstruksi 
Jllmlah 
: Carbon stell 
: 1 bllah 
7. HEATER (E-122) 
Fungsi : memanaskan lIdara sebelum masuk reaktor 
Type : Shell and Tube Heat Exchanger (STHE) 
Dari perhitllngan sebeillmnya didapat: 
- oksigen 
- nitrogen 
15267,4517 kg/lmri 
329297 ,5982 kg/hari 
Total 
Prarencana Pahrik f)M I:' dari !!a.l' a/am 
= 1402,4427 Ib/jam 
= 30248,7285 Ib/jam 
31651,1712 1b/jam 
Appendix C 
Q 
Massa steam 
8809539.606 kJ/hari 
4772.6774 kg/hari 
= 344467,\ 08 Btu/jam 
438.3306 Ib/jalll 
1
4000C \OOOC 
157.54040~1'--------'------,1 .200"C 
~ 
2. Tc 
99.1508°C 1256,69120 C 
200 - 99.1508 
In( __ 300 -) 
99.1508 
I 43,7263"C 290.7073°F 
= 328,3456°C = 623,0021°F 
C-29 
400 + 256,6912 
2 
157.5404 + 200 
2 
178.7702°C = 353.7864°F 
3. Asulllsi : 
UJ) = 30 Btu!(hr).(ft2).(OF) 
Q = Ull.A.~T 
A Q 
U D.(Tc-tc ) 
344467.108 
30.(623,0021-353.7864) 
= 42.6507 ft2 
Dipilih ukuran pipa: 
y." 00, 16 BWG, 1l\6" triangular pitch, L = 7 ft 
A Nt =-
a".L 
42.6507 
0,1963.7 
31.039 
Prarencana Pabrik DME dari I!as a/a/ll 
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. Dari table 9, Kern diperoleh: 
ID = 8" 
N[ = 32 
Passes = 2 
UD koreksi 
A = Nt.a".L 
= 32.0,1963.7 
= 44 ft2 
Q = UD.A.AT 
U - 344467.108 D -
44.(623,0021-353.7864) 
c- 30 
= 29.0991 '" 30 Btui(hr).(ft\(OF) 
Bagian shell: steam 
4. a,=!D. c' .B ~ C'= PT - OD 
. 144.PT 
=[5/ _ J/ =0 1875 /16 /4 , 
= 8. 0,1875.5 
144.1;\6 
= 0,0555 W 
B = 5" 
5. G, = ~ = 438.3306 
. a, 0,0555 
= 7897.8486Ib/(hr).(n2) 
6. Pad a Tc = 623,0021 "F 
I 11 = 0,021 cp = 0,0508 Ibl (ft).(hr) 
De = 0,55 = 0 0458 'i 
12 ' .I' [fig 28] 
Prarencana Pabrik DME dari !las alam 
Bagian tube: udara 
4'. a't - 0,302 ft~ [table 10] 
al = N ,.a', = 32.0,302 = ° 0336 ff 
144.11 144.2 ' 
5'. G[ = ~ = 31651,1712 
at 0.0336 
= 941999.1429 Ib/(hr).(ft2) 
6'. Pada te = 353.7864"F 
. PUI!.'" = 0,023 
= 0,023 cp x 2,42 
= O,0557Ib/(ft).(hr) 
D = 0,620 = 0 0517 ft [table 10) 
12 ' 
R - G,.D _941999.1429.0,0517 e,---
~l"amp 0,0557 
= 874351.0895 
7'. jH = 150 
Pad a te = 353.7864°F 
[fig.24] 
AppendixC c- 31 
I Res = D,.G, = 0,0458.7S97,8486 
I J1. 0,0508 
kll,"m, = 0,01895 Btu!(hr).(ft-).(F/ft) 
[table 5] 
I = 7125.6836 
I 7. h" = 1500 Btll/(hr).(ft2).("F) 
Clldar. = 0,25 Btu!(lb ).(OF) [fig 3] 
(condensale steam) ( )" , _. k C.~l . 8. hi - .I". D· k 
=150. 0,01895 .(0,25.0,0557)'; 
0,0517 0,01895 
= 49.6141 Btu/(hr).(ft\(OF) 
9'. hia = hi. lD OD 
= 49.6141.0,62 
0,75 
= 41.0143 Btll!(hr).(ft2).("F) 
41,0143.1500 
41,0143+1500 
= 39.9227 Btul(hr).(lf).(OF) 
39.9227 -30 
39.922730 
= 0,0083 (hr).(ft2).("F)!Btli > 0,003 
Pressure Drop 
l ______ . Bagian ~helJ: st~~~_._. ___ ! ___ Bagian Tube: udara II. Rcs = 7125.6836 I'. RCt = 874351.0895 
I f = 0,0027ft2/in2 [fig.29] f = 0,OOOJ6ft2/in2 [fig.26] 
12. specific volume = 1,8438 ft3!lb 2'. Vc udara = I. Xj.VCi 
I [tahle 7J = 85.882 cm3!mol 
1 s = 1 = 8.6916.10-3 BMcamp= I. Xi.BMi 
/
1 1,8438.62,4· = 28.84 grigmol 
N+I = J'1 ~ = 1'1_.2 = 16.8 ·Ii 1 85.882 
-. j.' 5 specl Ie \'0 lIllle = 
, 28.82 
1 
1 
, 
= 2.9779 cm-/gr 
Prarcncunu l'ubrik DME dari I!as alam 
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Os 
= 0.0477 ft'llb ~= 0 6667/1 
12 ' 
s = = 0.3358 
3. =~ f.G/.O,.(N+I) 
2' 5.22.I0 10.0 •. s.cp, 
= _ 0,0027.(7897,8486)2.0,6667.16,8 
I 
2' 5,22.10 10.0,0792.8,6916.10-'.1 
= 0,0262 psia < I psia 
Summary 
I 1500 h outside 
I Uc == 39,9277 
U[) = 30 
Rl calcutated 0,0083 
R! required 0,003 
0,0262 Calculated f,P 
'I Allowable f,P I 
7. Spcsilikasi Heater (E-122) 
0,0477. 62,4 
5,22.IO IO.0.s.<p, 
_ 0,00016.(941999.1429)2.7.2 
5,22.101('.0,0517.0.3358.1 
1,0967 psi a < 2 psia 
41,0143 
I 
i 
I j 
1,0967 i 
2 I 
F ungsi : Untuk memanaskan udara sebelum masuk reaktor 
Type 
Oasar Pcmilihan 
Dimcllsi 
- Shell ID 
Baffle space 
- Tube ID 
00 
lumlah 
Passes 
: Shell and Tube Heat Exchanger (STHE) 
: Kapasi tas bcsar, cocok untuk tekanan oprasi besar, 
luas perpindahan panas besar 
: 8" 
: 5" 
: 0,62" 
: X" 
:32 
:2 
Prarencana Pabrik DME dari I!as alam 
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Pitch 
Susunan 
- Panjang 
. 15/ " 
. /16 
: triangular 
: 7 It 
- Luas perpindahan panas : 44 ft" 
Bahan konstruksi 
lumlah 
: Carbon stell 
: 1 buah 
8. HEATER (E-123) 
-yJr 
E-123 
Fungsi : memanaskan recycle sebelum masuk reaktor 
Type : Shcll and Tube Heal Exchanger (STHE) 
Dari perhitungan sebelumnya didapat: 
- metana = 4067,2491 kg/han = 373,6107 
- etana = 30702,6597 kg/han = 2820,2951 
- propana = 27217,8115 kg/han = 2500,1828 
- i-butana = 7625,2305 kg/han 700,4198 
- n-butana = 9478,9503 kg/han 870,7206 
- i-pentana 6593,4217 kglhan = 605,6607 
- n-pentana 6299,6554 kg/han 578,6758 
Ib/jam 
Ib/jam 
1 b/j am 
Ib/jam 
Ib/jam 
Ih/jam 
Ib/jam 
- heksana = 12982,8390 kg/han 1192,5819 Ib/jam 
- oksigen 4067,2491 kg/han 373,6107 Ib/jam 
- nitrogen = 292416,2672 kg/han = 26860,8709 Ib/jam 
Total = 36878,6883 Ib/jam 
Q = 57737365,9683 kJ/han = 2280177,034 Btu/jam 
Massa steam 31279,9343 kg/hari = 2873,3226 Ib/jam 
Prarencana Pahrik DME dari f!as a/am 
c- 33 
Appendix C C-34 
j 4()()"~oo"c 
lOoDe .'1-------..:.---,1 .200"C 
2. Tc 
156.~ j 256.6912''<: 
~ 200-156,6912 = 177,4657"C 
InC 5:,~~ 12 ) 
~ 400+256,6912 = 328,34560C 
2 
100+200 
~ = 150°C 
2 
3. Asumsi: 
Uj) = 38 Btu/(hr).(fY}CF) 
Q = UD.A.~T 
2280177 ,034 
38.(623,0021-302) 
Dipilih ukuran pipa: 
186.9292 ft2 
I ~"OD, 16 BWG, 1 JIg" triangular pitch, L = Ion 
A Nt = -.-
a .L 
186.9292 = 47.6252 
0,3925.10 
Dari table 9, Kern diperoleh: 
ID = 19W' 
Nt = 48 
Passes ~ 8 
Prarencana Pahrik DMH dari {!as a/am 
351,4383"F 
= 623,0021 oF 
= 302 DF 
Appendix C 
UJ) koreksi 
A = Nt.a".L 
= 48.0,3925.1 ° 
= 189W 
Q = Uf).A.~T 
Uf) = 2280177,034 
189.(623,0021 - 302) 
= 37.7033", 38 Btu/(hr).(ft2).(OF) 
C-35 
Bagian shell: steam -k Bagian tube: gas 
----- -- ---cj3---- : ---- ----14~~ a\ ;;1,47jp ---[r-ab-le-lO-]--' 
4. a,,=!D. ~C =Pr-OD 
144.PT N,.a', 48.1,47 I I a, = --= 
I =IX -I Yz=0,375 . 144.n 144.8 
= 19.25. 0,375.5 
144.17M 
B = 5" = 0,06125 ft2 
5'. G, = ~ = 36878,6883 
a, 0.06125 
= 0.1337ft2 = 602101.0335 Ib/(hr).(ft
2) 
5. G, = ~ = 2873,3226 
a, 0,1337 
= 21490.8198Ib!(hr).(ft2) 
6. Pada Tc = 623,0021°F 
11 = 0,021 cp = 0,0508 Ib/(ft).(hr) 
De = 1,08 = ° 09 ft 
12 '. [fig 28] 
Res = 0 •. 0, = 0,09.21490,8198 
~l 0,0508 
= 38074.2871 
1
1
7. ho = 1500 Btl.l/(hr).(ft\(,'F) 
(condensate steam) 
I 
Prarencana Pabrik DME dari f!as alam 
6'. Pada te = 302"F 
Pmctana = 0,0 14 
Pctun" = 0,0 13 
)lpropana = 0,0105 
ll~lItunu = 0,0 I 
Pl'c",,,nu = 0,009 
)lhck,m", = 0,0085 
Iloksigen = 0,025 
P""lllpliran = I Xi· PI 
= 0,D208 cp X 2,42 
= 0.0503 Ib/(ft).(hr) 
[fig.iS] 
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}Jrurencana Pabrik DMH dari fras 010111 
C-36 
D 1,37 = ° 1142 ft [table 10] 
12 ' 
G,.D = 602102,0335.0,1142 
~l",",p 0,0503 
136699.678 
T.jll = 400 
Pada tc = 302°F 
k m• tantt = 0,0315 
ketana 0,0227 
kpropana 0,0233 
ki-butana = 0,0149 
kn-butana = 0,0145 
ki-I"'t1tan. = 0,0225 
kl\_p"l\l!llIl1 = 0,0103 
khcksu,.. 0, ° 1 1 ° 
koksigL" = 0,0213 
kl\itrog,,1\ = 0,0192 
[fig.24] 
[table 5] 
= 0,01 97Btu/(hr).(ft2).(OF/ft) 
C,nl.!lHIIII 0,65 
eel,mot 0,55 
Cpropana 0,85 
Ci-hulm18 = 0,79 
Cn-butan. = 0,7 6 
Cn-p..'tltanli = 0,69 
Ch"ksana 0,65 
Cokgigcn = 0,23 
Cnitrogl,.~n 0,25 [fig 3 &4] 
Ccampuran = 2: Xi· Cj 
= 0,3317 Btu/(Ib ).("F) 
Appendix C C-37 
!I 8' I 0 =' ~ ( ql '\ I; 
. I, JH' i I I D \ k J 
I I' 
, 
= 400. 0,0 I 97.( 0,33 I 7.0,0503)0' 
0,1142 0,0197 
I, = 65.2843 Btu!(hr).(ft2).(F) 
9' hi = h. ID = 65 2843. 1,37 
° , OD ' 15 , 
= 59,6264 Bttv'(hr).(ttl).(OF) 
10. U< = h'o·ho = 59,6264.1500 
h io +h" 59,6264 + 1500 
= 57 ,3468 Btlv'(hr).(~).(OF) 
R - UC-U D _ 57,3468-38 n- -
Uc·U D 57,3468.38 
= 0,00888 (hr).(~).(OF)!BtL1 > 0,0015 
Pressure Drop 
Bagian Shell: steam Bagian Tube: gas 
1'. Ret = 136699.678 I. Res = 38074.2871 
f = ° 0016 ft2/in2 , [fig.29] f = 0,00015ft2/in2 [fig.26] 
2. specific volume = 1,8438 ft311b 
[table 7] 
s= I =8,6916.10--' 
N+I 
Ds 
1,8438.62,4 
12.!:. = 12.!Q = 24 
B 5 
19.25 = 1.6042ji 
12 
2'. Vc gas = 1: Xi.VCi 
= 105.3872 cm3/mol 
= 42.049 gr/gmol 
'fi I 105.3872 
speci IC vo lime = 42.049 
I = 2.5063 cm3//:,'f 
I = 0.0402 fellb 
---------
I s = 1 0.399 
_______ L~402 6 __ 2_.4 __________ -' 
Prarencana Pabrik DME dari eas alam 
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I fG 2 
! 3.L1P.=~ .. ,.D,.(N+l) 
I
s lfJ 2 5,22.10 .D,.s.«l, 
I __ 0,0016.(21490,8198)2.1,6042.24 
I 
2 5,22.10"'.0,09.8,6916.10-'.1 
= 0,3513 psia < J psia 
I 
C-38 
f.G I '-L.n 
= 0,00015.(1602101,0335)2.10.8 
5,22.10 '0.0.1142.0.399.1 
1,829 psia < 2 psia 
iL-_________ ---.--l _________ -----.l 
Summary 
::; I 1 outSl e i 59,6264 i 'd 
Uc = 57,3468 
._-----_. 
UD = 38 
RI calcutated = 0,0088 
I~ required = 0,0015 
0,3513 Calculated ~p 1,829 
I Allowable ~p 2 
8. Spesifikasi Heater (E-123) 
Fllngsi 
Type 
Dasar Pemilihan 
Dimcnsi 
- Shell ID 
: Untllk memanaskan recycle sebel1l111 masllk reaktor 
: Shell and Tube Heat Exchanger (STHE) 
: Kapasitas besar, cocok untuk tekanan oprasi besar, 
Illas perpindahan panas besar 
: 19'1." 
Bame space : 5" 
- Tube ID : 1,37" 
OD : 1,5" 
Jumlah : 48 
Passes :8 
Pitch : I X" 
SlISlInan : triangular 
}'rarencana Pahrik J)M H dari \laS alam 
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- Panjang : lOft 
- Luas perpindahan panas : 189 tr 
Bahan konstmksi 
Jumlah 
: Carbon stell 
: 1 buah 
9. COOLER (E-124) 
E-124 
Fungsi : untuk rnenumnkan gas hasil reactor R·120 
Type : Shell and Tube Heat Exchanger (STHE) 
Dari perhillUlgan sebelumnya didapat: 
• metana = 4580,2355 kg/hari = 420,7328 
- etana = 34575,0672 kg/hari = 3176,008\ 
• propana = 30650,6886 kg/hari = 2815,5212 
Ib/jam 
Ib/jam 
Ib/jam 
• i-butana 8586,9713 kg/hari 788,7849 Ib/jam 
- n-butana 10674,4936 kg/hari 980,5412 Ib/jam 
• i-pentana 7425,0244 kg/hari = 682,0504 I b/j am 
- n-pentana 7094,2065 kg/hari 651,6620 Ih/jam 
- heksana 14620,3141 kg/hari 1342,9977 Ib/jam 
- methanol 21374,4324 kg/hari 1963,4197 Ib/jam 
- oksigen 4580,2355 kg/hari 420,7328 Ib/jam . 
• nitrogen = 329297,5982 kg/hari = 30248,7285 Ib/jam 
Total = 43491,1792 Ib/jam 
Q 125219682,5835 kJ/hari = 4945203,847 Btu/jam 
Massa air 1996407,701 kglhari = 183386,6841 \b/jam 
Prarencana Pahrik DM/~ dari {'as alam 
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2. Tc 
3. ASllmsi : 
1450c 
230-70 
In(2;00) 
275 + 100 
2 
30+45 
2 
UD = 30 Btll/(hr).( ft2).("f) 
Q 
A Q 
4945203.847 
30.(369,5 -67,5) 
= 545,8282 n2 
Dipilih ukuran pipa: 
I 34,S008"C 
= 187,S"C 
= 37,SoC 
I /i" 00, 16 BWG, I;{" triangular pitch, L = 10 ft 
A Nt = -.-
a .L 
545.8282 
0,3925.10 
139.0645 
Prarencana Pabrik DME dari eas alam 
C--IO 
= 274,1014"F 
= 369,5°F 
= 67,5°F 
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Dari table 9, Kern diperoleh: 
ID = 29" 
Nt = 141 
Passes = 6 
Up koreksi 
A = Nt.a".L 
= 141.0,3925.10 = 554 ftl 
Q = UD.A.6T 
Uf) = 4945203,847 
554.(369,5 - 67,5) 
= 29,5882 ~ 30 BtuJ(hr).(ft\("F) 
Bagian shell: gas 
4. a,= ID.~ 4 C'= p,!, - OD 
144.P, 
= 29. 0,375.5 
144.1 ;~ 
=02014ft1 , 
=1'/-\1/=0375 /8 /2 , 
B = 5" 
5. G,= ~ = 43491,1792 
. a, 0,2014 
= 215956.2002 IbJ(hr).(n2) 
6. Pada Tc = 369,5°F 
~lIllCll1l'" = 0,015 
/Je,"lUI = 0,014 
/lpropana = 0,D11 
J.1butana = 0,0107 
J-lpcntanu = 0,0095 
/lhcksUlw = 0,009 
J-lmctHllol = 0,014 
Prarencana Pabrik DME dari ('as alam 
I 
c- ·11 
Bagian tube: air pendingin 
4'.a', - 1,47ft.l [table 10] 
N,.H', 141.\,47 
at = --= 
144.11 144.6 
= 0,2399 ft2 
5'. G, = ~= 183386,6841 
a, 0,2399 
= 764429.6961 IbJ(hr).(n2) 
v = 
G, 
3600.p 
764429.6961 
3600.62.4 
= 3,4029 Cps 
6'. Pada Ie = 67YF 
~luir = 1 cp x 2,42. 
= 2,42IbJ(ft).(hr) 
o = 1,37 = 0 1142 ft [table 10] 
12 ' 
Ret = D.G, 764429,6961.0,1142 
Il 2,42 
= 36073,5005 
8'. hi = 750 BtuJ(hr).(n2).(F) [fig.25] 
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lloksigC"Il ~ 0,027 
Ilnitrogc"Il = 0,026 
Ilcampuran = LXi. Ilr 
0,02297 cp x 2,42 
0,0556Ib/(ft).(hr) 
De = 1,08 = ° 09 fl 
12 ' 
[fig. 15] 
[fig 28] 
Re
s
= D •. G, = 0,09.215956,2002 
).! 0,0556 
= 349569.3888 
7. jll = 350 
Pada Tc = 369,5°F 
k melan• = 0,0345 
ketuna = 0,0241 
kprop'ma 0,0241 
ki-butana 0,0156 
kn-butana = 0,0151 
ki-pcntana = 0,0234 
kn-pc"J1tanu = 0,0 I 07 
khcksmUJ = 0,0 I 17 
klllctunol = 0,0451 
kohigc", = 0,0223 
knitrogen = 0,0198 
kcumpuran = L Xi. ki 
[fig.2S] 
[table 5] 
= 0,0215 Btu/(hr).(ft2).(OF/ft) 
Cmctana = 0,68 
Cetana = 0,6 
Cpropllnll = 0,92 
Ci~butanu = 0,83 
Co-bulan. = ° ,SO 
Prarencana Pabrik DME dari f!as a/am 
750. 1,37 
1.5 
685 Btu/(hr).(if).(OF) 
Appendix C C- ./3 
Cn-P,'lllaIlU = 0,74 
Chcks",.. = 0,7 ° 
Crnclanoi = 0,78 
Cokgigc'Tl = 0,22 
Cr,ilrogCll = 0,26 
Ccampuran = LXi. Ci 
[fig3&4] 
= 0,3669 Btu/(Jb).("F) 
8' h = . ~ (C.~l))·; 
. ° JII" . o k 
= 350. 0,0215 .(0,3669.0,0556) ' .• 
0,09 0,0215 
= 89.1597 Btu/(hr).(ft2).(OF) 
10. U
c 
= h;o·h o = 685.89,1597 
h;o+h" 685+89,1597 
= 78.8912 Btul(hr).(ft2).(OF) 
78,8912-30 
78,8912.30 
= 0,0207 (hr).(ft2).("F)/Btll > 0,0015 
Pressure Drop 
Bagian Shell: gas Bagian Tube: air pendingin 
I. Res = 349569.3888 1'. R<; = 36073,5005' 
f = 0,0016 ft2/in2 [fig.291 f = 0,00024 ft2/in2 [fig.26] 
2. Vc = 1: Xi.VCj fG,2.L.n 
2'. ~Pt = 
= 111.7252 cm3/mol 5,22.10 Io.D.s.Cjl, 
BMclIlllp= 1: Xj.BMi = 46.0125 !,7f/gmol 0,00024.(764429,6961)2.10.6 
= 5,22.1010.0,1142.1.1 
= 1,4116 psia 
Prarencana Pahrik DME dari eas alam 
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. 111.7252 
specific volume = .::....::...~-
46.0125 
= 2.4281 cm3/b'T 
= 0.0389 ft 3/1b 
1 
s= 0.4118 
N+I 
Os 
0.038962.4 
12L = 12.!Q = 24 
B 5 
29 . 
- = 2.416711 12 . 
G, = 764429.6961 
y~ = 0 05 
2.g' ' 
f.P, 
4.n y2 
--
S . 2.g' 
4.6 005 1 2 . 
-1-" =. pSla 
f.PT = f.P, + f.P, 
= 1.4 I 16 + 1.2 
C--I-I 
[fig.27] 
= 2.6116 psia < JO psia 
3 f.P =~. f.G, 2. 0 ,.(N + I) 
. ~ 2 10 5,22.10 .O<.s.<p, 
=~ 0,0016.(215956,2002)2.2,4167.24 
2' 5,22.10'°.0,12310,4118.1 
= 0.8165 psi a < 2 psia 
Summary 
89, 1597 I h outside 685 
I Uc - 78,8912 
Ull = 30 
Ro calcutated = 0,0207 
Ro required = 0,0015 
0,8165 1 Calculated f.P 2,6116 
2 I Allowable f.P 10 I L 
9. Spesifikasi Cooler (E-124) 
Fungsi 
Type 
: untllk menunmkan sullll gas hasil reactor R-120 
: Shell and Tube Heat Exchanger (STHE) 
Dasar Pemilihan : Kapasitas besar, cocok untuk tekanan oprasi 
besar, Illas perpindahan panas besar 
Prarencana Pahrik DME dari I!as a/am 
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Oimensi 
~ Shell 10 
Baffle space 
~ Tube ID 
00 
lumlah 
Passes 
Pitch 
Susunan 
~ Panjang 
- Luas perpindahan panas 
Bahan konstnlksi 
Jumlah 
: 29" 
: 5" 
: 1,37" 
: 1,5" 
: 141 
:6 
:lYs" 
: triangular 
: 10 ft 
: 554 fe 
: Carbon stell 
: I buah 
10. DRUM SEPARATOR (H-125) 
H-125 
Fungsi : memisahkan methanol dari gas 
Type : tangki vertical dengan tlltup atas dan bawah ellipsoidal 
Rate yang masuk = 21374,4324 kg/hari 
Pmclho"ol = 786,64 kg/m3 
Rate volumetric = 21374,4324.10' = 27171809,72 cmJ/hari 
0,78664 
39,9799 ft3/jam '" 40 ft3/jam 
Prarencana Pabrik DME dari {las a/am 
c- 45 
Appendix C 
Keterangan : H = 1,5 D 
Liquid mengisi % bagian shell 
Volume liquid = 'Y. volume shell + volume elipsoida\ 
40 "" 'Y. (; f) 2 .H )+0.1313280' 
40 = 'Y. (; /J 2 .1,5/J )+0.13132803 
40 0,8831 D3 +O,131328 0.1 
40 1.014403 
D' 39.4113 
Oshell 3.5 ft 
Hshell 1,5 D = 5.2019 ft 
IJ = 3.4679 = 0.8669ft 
4 4 
HelipsoidaJ = 
Htangki Hshcl! + 2 X Hclipsoid<u 
TebalShell 
5.2019 + 2 X 0.8669 
7ft 
P.D 
--+c 
2.fE 
dimana: 
fu = 75000 psia (untuk SA-240 b'fade Stipe 304) 
fm = 0,92 (untuk bahan kualitas C --+ slmelllre Slee!) 
fa = 1,0 (tidak dikenakan radiograph) 
fr = 1,0 (tidak dikenakan stress relief) 
fullow = fu.fmf,.fu.f,. = 17250 psi 
• E = 0,8 dengan type pengelasan Oouble Welded Butt Joint 
P ;;; p.(H -1) 
* 144 
:1 ' P = 0,78664 glen,- = 49,1099 Ib/ft' 
I'rarencana Pahrik IJMI:' dari I!as alam 
C-.J6 
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H = 3;' Hshell + Hdipsoidal 
= 3/4 5.2019 + 0.8669 = 4.7683 ft 
P = 49, I 099.(4.7683 -I) = 1.3309psia 
144 
PopcTUsi = (40 x 14.7) + P = 588 + 1.3309 = 589.3309 psia 
untuk safety POl":rasi = 1,2 . 589,3309 = 707.1971 psia 
Maka, 
707.1971.3,5.12 0 
tshell = ----'--- + ,I 
2. t 7250.0,8 
1.2895 " ::::1.29" 
Tcbal IWpsoidll1 
v = ~.(2 + k 2 ) 
6 
= ~ .(2 + 22):= I 
6 
tclip~oidal = 
P.D.v 
----+c 
2.rE -0,2. P 
40.14,7.3,5. 12 + 0,\ := 1.2879" :::: \.29" 
2.17250.0,8-0,2.19,2371 
10. Spesifikasi DRUM SEPARATOR (H-125) 
Fungsi : memisahkan methanol dari gas sisa reaksi 
C--I7 
Type : Tangki vertical dengan tutup atas dan bawah ellipsoidal 
Dasar pemilihan : Untuk memisahkan fasa cair dan gas yang tidak saling larnt 
secara cepat. 
Kapasitas : 40 re 
Suhu operasi : 100°C 
Tekanan operasi : 40 atm 
Dimensi 
- diameter shell 
- teba! shell 
: 3.5 ft 
: 1.29" 
Prarencana I'ahrik DMI:" dari lIas alam 
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- tebal ellipsoidal 
- tinggi 
Bahan konstruksi 
lumlah 
: 1.29" 
: 7 ft 
: Carbon stell 
: 1 buah 
11. STORAGE TANK (F-130) 
Fungsi : menyimpan gas sisa reaksi yang di purge 
Type : bola 
Direncanakan: T penyimpanan = 30°C = 303 K 
P penyimpanan = 20 atm 
BM cHll1p = 1: Xj.BMi 
c- -18 
= (0,0194.16)+(0,0782.30)+(0,0473.44)+(0,0225.58)+(0,0 137.72)+(0,0115.86) 
+(0,0097.32 )+(0,7977.28) 
= 42,049 Ib/lbmol 
BM"""p ~ T" 
V" 'Po' T 
42,049 20 273 
---
359 I' 303 
= 2,1287 Ib/ft3 
rate = 50611,3161 kg/hari = 52415,8911 ft3/hari 
Waktu penyimpanan = 15 hari 
Maka, volume gas = 786238.3665 ft' = 22263.9118 m3 
Prarencana Pahrik f)ME dari I!a.l' a/am 
Appendix C 
Jika digunakan 2 tangki, maka volume masing-masing tangki = 11132 m3 
4 (1 )J 11132 = 3·n . 2.D 
D3 = 21271.2533 
D = 28m 
r = 14 m 
Tebal dindint: 
tshell = 
dimana: 
P.r 
----+c 
1,8.f -O,2.P 
(Ulrich, p.250) 
fu = 75000 psia (untllk SA-240 grade Stipe 304) 
f,n = 0,92 (untllk bahan kllalitas e -+ Sll7lclUre sleel) 
f. = 1,0 (tidak dikenakan radiograph) 
fr = 1,0 (tidak dikenakan stress relief) 
fauow = fu.f,n.fs.fa.fr = 17250 psi 
Maka, 
tshell = (20.14,696).(14.39,37) +0,1 = 2,78":::: 3" 
1,8.17250 - 0,2.(20. 14,696) 
11. Spesifikasi Storage Tank (F-130) 
Fungsi 
Type 
Dasar pemilihan 
Kapasitas 
Suhu penyimpanan 
Tekanan penyimpanan 
T ebal dinding 
Bahan kOl1struksi 
JlImJah 
: menyimpan gas sisa reaksi yang dipllrge 
: Bola 
: tekanan penyimpanan tinggi 
: 11132 ml 
: 300e 
: 20 atm 
: 3" 
: Carbon stell 
: 2 buah 
i'rarencana }Jahrik DME dari ['as alam 
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12. REAKTOR II (R-210) 
R-2 )0 
Flmgsi : Untuk mendehidrasikan methanol 
Type : Multi turbular fixed bed reaklor 
Dari perhitungan sebelumnya didapat: 
- methanol 
neraca massa 
1 
26583,7749 kg/hari 
29,5986 kg/hari 
Total 
= 2441,9413 Ib/jam 
2,7189 Ib/jam 
= 2444,6602 lb/jam 
Input - output - generation = 0 
FA(I-XA) I z - FA(I-XA) I Z+:>Z - W. rA = 0 
I I lT, .1 Z F A(I-XA) I. - F A( I-XA) R\Z - ( "4 D- ~Z p). \0' .(1-I':).rA=O 
F (1- X )1 - F (1- X )1 7! 
A • A Z A • A IZ+.\l. = _ D J" .10".(1-1:)r 
/jZ 4 1". A 
untuk lim bZ -+ 0 
dx 7! 2 .J F - = -D 1'.10 ,(1- c)r\ 
"dz 4 . 
~. D'p,) 0".( I- c)r, dz 
dx = ............................... ( I) 
FA 
l'rarencana l'abrik DM£ dari \!as alam 
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dimana z = panjang reactor, cm; x = konversi 
F" = laju molar CI-L , kmol!hari; D = diameter tube, cm 
p = densitas katalis, gr/cm3; E = fraksi kosong 
r" = kecepatan reaksi, kmol DME/kg katalis jam 
neraca panas 
F" 
1 
Q masuk - Q keluar - Qserap - Qhilang = 0 
l:mJlti I z -l:mi.Hti I Z+.'.Z - Qserap - 5%.Qserap = 
Ltni.Hf; I z- Ltni.Hf; I"XL - 1.05 Un ltD 6Z (T-Ts) 
=0 
Ts 
untuk lim tlZ ~ 0 
d(Im,H.f;) , . 
--'------'-.::...L:.. = 1.05 U DJ[ D(l' - l', ) ...................... (2) dz . 
dimana d("i.m,H/;) ="i.m dH;; + LHl dill, 
dz 'd: "d: 
~ . dHj, '<' C' ell' 
-- L.m, dz = L.m, p dz 
dengan komponen yang masuk reactor terditi atas 
- Methanol = F" ( I - X,,) 
- DME = FB + 0.5 F" X" 
- H20 = Fe + F" X" 
maka 
Un dHf, = Un C dT 
'dz 'P dz 
= r{F,(I- X~)(2.211+ 12.216 10 'T - 3.45 10·-T'»)+ kFB +0.5~\X,)(3.518+ 20.00 I IO-'T -6.002 Hr'T')}+ 
r _ _ .,. 0.12110-' 1 _ dT 
1(Fc+O.)F,X~}.(3.47\o+I.4)10··l + T' )J1X8.j\~ ......... . .......................................••. (3) 
Prarencana Pahrik DME dar; f!as alam 
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dm dx 
---. 'i.Hf dZ' = FA !J.H R dz ................................................................................ ( 4 ) 
dimana 
r 
NI, = NI", + fCpdt 
'" 
= [(-183000 - 24 J 820) - -20 1250]+ 83141 {3.5 J 8 (T - 298) + 20.00
2
1 10-' (T' _ 298') 600~ 10" (T' _ 298')} + 
{3.470 (T - 298) + 1.45 10-' (T' _ 298') _ I. J 2 J IO'(.!.. __ I_)} _ 2. /2.2 J I (T _ 298) + 12.216 10" (T' _ 298') 2 . T 298 . 2 
3.4510-' 
---(T' - 298')}J 
3 
=,223576 + [ - 21.3337 (T - 298) -00124 (T' - 298') + 2.4887 W'(T' - 298') + 1.006 10'(~ - 2~8>} ........................ (5) 
- persamaan ( S ) disubstitusikan ke persamaan ( 4 ) 
- persamaan ( 3 ) dan ( 4 ) disubstitusikan ke persamaan ( 2 ) 
neraca panas pendingin 
panas masuk = panas untuk menaikan suhu pendingin 
dTs 
IT Do Uo (T-Ts) = W Cp - ........................................................ (6) 
dz 
menentukan keccpatan aliran pcndingin 
panas reaksi total = panas yang dibawa pendingin 
F", Nt !J.HR X = W Cp I1Ts 
W = F;.NI.!J.H R·X ..................................••...•. ( 7 ) 
i17:\·.Cp 
persamaan ( 7 ) disubstitusi ke persamaan ( 6 ), menjadi 
D (T T ) - FA·NI·!J.HR·x dn IT 0 UD - S - , _1~ 117.\". u.; 
IT. ".oo.U D (1' - 1'.1').11 Ts.dz , s = :..:.:..-___ ~-_:_:_-'---
FA .NI.I1H R·X 
diharapkon 111'.1' = ISO 
dI:\. = ".oo.U 0(1' -1\).I11's.dz ................................................................. (8) 
FA .NI.I1H R"x 
/'rare/lC(//I(/ /'"hrik OMI:" duri 1'1iS (//(11/1 
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menentukan jumlah tube 
- digunakan pipa 2'h"IPS, sech 40 
ID = 2.469" = 6.2713 em 
OD=2.88" =7.3152cm 
- /lcampuran = ~ Xi. 1-\1 = 0,0349 cp 
- agar transfer panas baik digllnakan aliran turbulen 
Re = [) G 
f.1 
2400 = __ 6_.2_7_13_G_-:-
0.03493600 10-5 
G = 0.4841 kg/cm2 jam 
Area per tube = JI/4 D2 = 0.25 x 3.14 x 6.27132 = 30.8734 cm2 
Laju alir dalam tube = 0.4841 x 30.8734 = 14.9471 kg/jam 
jumlah komponen masuk reaetor= 26613.3735 kg/hari 
= 1108.8906 kg/jam 
C-53 
jumlah tube yang dibutuhkan = 1108.8906 = 74.1879 ~ 76 hlbe 
14.9471 
menentukan 10 shell 
- Sllsunan tube square pitch 
1,25 OD = 9,144 em = 3,6" 
sehingga tube dapat disusun seperti : 
J>rarencana Pabrik DM I~ dari f!as alam 
, 
lD shell = 108.38 em 
=l.lm 
Appendix (' 
contoh perhitungan 
Diketahui data: 
- rA = 0.4 T - 192.2 
- L\Hr DME = -183.0000 kJ / mol 
M1r HzO = -241 .8260 kJ/mol 
L\Hr CH,OH = ·201.25 k.l / mol 
t.H.2'JlI = (t.H,DM},· + M! fH /))- t.H, CH .,OH 
=((-183 +-241.826)- -201.25)x 1000 
= - 223576 J/mol 
- katalis yang digunakan terdiri dari: 
SiOz = 10,2 % ~ P Si02 = 2,32 gr/em' 
Ab03 = 89,8 % 1 ~ PA1Z03 = 3,99 gr/em' 
Maka P = 0.1022.32 + 0.898 3.88 
= 3.7209 gr/em3 
- asumsi I: = 0.5 
- dimensi reaktor 
untuk bagian tube digunakan pipa 2 Y'nps, seeh 40 
ID = 2.469" = 6.2713 em 
00 = 2.88" = 7.3152 em 
untuk bagian shell, ID = 108.38 em 
- pada Z =0 
FA = 830.743 kmol 
Fa = 1.6444 kmol 
Fe = 0 
T = 250°C 
Ts = 30°C 
- asumsi UD = 27 btu/hr ftz of 
= 3.6793 10" kJlhr em2 K 
Prarencana Pahrik DMH dari \!as a/am 
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Penyelesaian 
- untuk Z = 10 em --+ 6.Z = dz = 10 em 
meneari dx dari persamaan neraea massa ( I) 
~ D2p. JO.3 r~ (1- t:)dz 
dx=~4~-----------
FA 
~ 6.27132 3.7209 10-3 (0.41' -192.2}O,5 
4 =~------------------------
830.743 
~ 6.27132 3.7209 10-3(0.4 523-192.2).0.5 
4 =~-------------------------
830.743 
= 0.01442 
x =x+dx=O.OI442 
- meneari dT 
dari persamaan (3) 
lin dHf, _ lin (' dT 
'Tz- i P clz 
c- 55 
= I {FA (1- X ,)(2.211 + 12.216 10"1' - 3.45 10.6 1"»)+ kFB + O.5FA X,)(3.5 I S+ 20.00 I 10-'1' - 6.002 10" T')}+ 
{ 7
' . . O. 121 [()'} "l dT (Fc +0.5F.XA ).(3.4 10+1.45101 + .' ) IxL I+=-'-7 - dz 
= 52914.3229 ciT 
clz 
dari persamaan (5) 
T 
(",fl, = .vIm + fCpdt 
'" 
= - 223576 + [- 21.3337 (1' - 29K) - 0.0 124 (1" - 29S') + 2.4KH7 10"(1" - 29H') + \.006 IO'(~ __ 1_)] 
T 298 
= -220246.4091 
dari persamaan (4) 
'i.H/· dm, = F 6.H dx 
"dz A R dz 
= 830,743. -220246,4091 0,01442 
10 
= -263840,0905 ,. 
Prarencana Pabrik DME dari I!as a/am 
AppendixC 
- mencari dT dari persarnaan ( 2 ) 
d('Lm,HI;) = 1 05 U Jr D(T - T ) 
dz 'D S 
... dHf, .... dm, 
... 111 --+ ... HI - = 1,05 Un 1t D ( T - Ts ). 
'dz ., dz 
,dT dm, 
'L111 (p -+ 'LII!. -= 1,05 Un 1t D (T - Ts) 
I / dz . I dz 
52914,3229 dT + -263840,0905 = 1,05.3,6793.10.3 .1t.6.2713 ( 523 - 303 ) 
dz 
dT=3,3314 
T = T + dT = 526,3314 K 
- rnencari dTs dari persamaan ( 8 ) 
fl ' Jr.f)o.U D (T - 1:~ ).117:~ .dz ( s = 
F4 .N/.M! R'X 
Jr. 7 .3152.3.679310-3 (523 - 303).15.1 0 
830.743.76.220246.40910.01442 
= 1.2408 
Ts = Ts + dTs = 304.2408 K 
Dengan cara yang sarna didapat 
Z,cm X, 'Yo 1',K I , 
0 0 523 I 
10 1.4417 526.3314 
20 3.1105 530.1028 
30 5.0422 534.3581 
40 6.9883 538.5351 
\--?O 8.9490 542.6354 
60 10.9245 546.6604 
70 12.9147 550.6117 I 
80 15.2184 555.0532 I I 
<)0 17.8850 560.0239 i 
100 20.9715 565.5590 I 
110 24.5441 571.6874 
I 
1's, K 
303 
304.2408 
305.3416 
306.3231 
307.3313 I 
308.3664 
309.4286 
310.5180 
311.4932 I 
312.3715 
313.1678 
313.8950 
I 120 I 28.6795 . _ .. _~78.428 L __ L __ ]_L~~§46 __ .J '-_ .. -
}'rarcncana I'ahrik DMI:' dari I!a$ a/am 
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---ljo-r-33~4661-- --585.7866-1-3'15.-1866 --
140 , 39.0067 593.7505 i 315.7702 
150 45.4199 602.2846 ! 316.3238 
160 52.9111 611.4020 I 316.8510 
170 61.6617 621.0050 1 317.3607 -----~' 70.9154-18C 630.1114 I 317.9084 
190 80.7012 638.7037 I 318.4989 t 
Maka llntllk x = 80% ---> z = 190 em 
T = 638.0894 K 
Ts = 318.4567 K 
Mengecek UD 
----" 
8agian shell: air pcnrlingin 
*. a,= 10. C·.8 ~ C'= PT - OD I 44.P,. 
= 0.72" 
8 = 5" 
= 
78,0079.5.0,72 
144.3,6 
= 0.5417 n2 
*. Massa air (w) = 49101.7372 kg/hari 
= 13696,5961 Ib/jam 
G = ~ = 13696.5961 
s a, 0.5417 
= 25284.4676 Ib/(hr).(ft2) 
*. Pada tc = 67,5"F 
Il = I ep = 2,42 Ibl (ft).(hr) 
De = 
4(P/ _~dOl) 
Jr do 
4(3.6 2 - "- 2.88 2 ) 
= 4 = 2.8525 
Jr 2.88 
Bagian tube: gas 
*'. R\!t = 2400 
*, jll = 50 [fig.24] 
kmcthllllol = 0,0378tll/(hr).(ft2).("F/ft) 
[table 5] 
Cmcthonol = 0,77 Btul(lb).(oF) [fig 3 ] 
*, I. = . k (e.~l)!·; 
I . 1, )11' D' k 
=50 0.037 (0.77 0.03492.42)\13 
2.88/ 0.037 
12 
= 39.3026 Btll/(hr).(~).(OF) 
*' h = h. J!2.. = 39.3026 2.469 
'0 , OD 2.88 
= 33.6938 Btu/(hr).(~).(OF) 
~----------------~-----------------~ 
l'rarencano l'ahrik /)Al1:' dari \!OS alam 
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Res = Gs De == 25284.46762.8525 
J.l 2.42 
= 29803.2826 
*. jl/ = 90 [tig.28] 
Pada tc = 67,5"F 
kair = 0,347 Btu/(hr).(f().("F/ft) 
[table 4) 
eair = 1 Bwl(lb ).("F) [fig.2] 
" 90 0.347 (12.42) 3 
2.8525 0.347 
124.4055 Btu/(hr).(ft1).("F) 
U
c 
== hio.ho = 33.6938124.4055 
hie +ho 33.6938 + 124.4055 
= 29.5379 BtuI(hr).(ft2).(OF) 
Rd:::: 0,003 (hr).(ft\("f)/Btu > 0,0015 
1 U[)=---
1 
Ro + z;~: 
------=27.1335 c:: 27 asumsi Uj) coeok 
0.003+---
29.5379 
108.38 
Luas perpindahan panas = A == Nt.a".L = 76.0,7533. ---
2.54 12 
Menghitung Pressure Drop 
dimana G' == 0.4841 kglem2 jam = 0.1743 kg 1112 sec 
L = 189.285 em = 1.8929 m 
D = 2.469" = 0.0627 m 
NR• = 2400 
Prorencono Pahrik DMH dari \fa.\' a/am 
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BM = 60 Ib/lbmol 
Asumsi L'.P = 0.3 ann 
P2 = 20 - 0.3 = 19.7 aIm 
P8\'g = ( P)+P2)/2 = 19.85 atm 
Ta\'g = (T)+T2)/2 = 580.5447 K 
Pcnmp 
BM. P",s.~ = 60 .19.85 273 
Yo Po T"'g 359 I 580.5447 
1.5717 Ib/ft3 = 25.1783 kg/m3 
L'.PpD 8 3 150 
maka ----- = -- + 1.75 
G" L 1-8 N R, 
L'.P 25.17830.0627 0.5 3 150 
=--+1.75 
0.1743' 1.8929 1- 0.5 2400 
L'.P = 0.2633 ann '" 0.3 aIm 
12. Spesifikasi Reaktor (R-21O) 
Fungsi : Untuk mendehidrasikan methanol 
Type : Multi Illrblliar fixed bed reaklor 
C-59 
Dasar pemilihan : Luas area perpindahan panas besar sehingga sllhll 
reaksi dapat dipertahankan 
Suhu operasi 
Tekanan operasi 
Dimensi 
- Shell ID 
Bame space 
- Tube ID 
00 
Jumlah 
Passes 
Susllllan 
: 2500 -365°C 
: 15 atm 
: I 10 cm 
: 5" 
: 2.469" 
: 2.88" 
: 76 
: I 
: square 
- Panjang : 190 cm 
- Luas pcrpindahan panas : 204 n2 
I'rarencana Pahrik OM H d(lri I!as alam 
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Bahan konstmksi 
Jumlah 
: Carbon stell 
: I buah 
13. HEATER (E-211) 
Fungsi : memanaskan metanol sebelum masuk reaktor 
Type : Shell and Tube Heat Exchanger (STHE) 
Dari perhitungan sebelumnya didapat: 
- metanol masuk = 21374,4324 kgfhari 1963,4197 Ib/jam 
C-60 
-Q = 24220066,0188 kJtl1ari = 956504,2908 Btu/jam 
- Massa steam = 13121,5212 kgfhari = 1205,3211 Ib/jam 
j 400°C \500 C 
99,85°C .. I' -------=-----,1 . 250"C 
~ 
156,8412"C j 256,6912"C 
156,8412 - 150 
I 54,795"C 310,6311°F 111(~~c~~J 
150 
400 + 256,6912 
= 328,3456°C = 623,0021"F 
2 
99,85 + 250 I 74,925"C = 347'F 
2 
Prarencana Pabrik DMt; dqri vas. a/am 
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3. Asumsi: 
Un = 30 Btu/(hr).( ft2).(OF) 
Q = Uo.A.,"lT 
A Q 
UJ)·(Tc-tc) 
Dipilih ukuran pipa: 
956504,2908 
30.(623,0021- 347) 115.519 fe 
y." 00, 16 BWG, IX6" triangular pitch, L = 7 ft 
Nt = ~= 115.519 84.0688 
a.L 0,1963.7 
Dari table 9, Kern diperoleh: 
ID = 13Y." 
Nt = 86 
Passes = 8 
Un koreksi 
A = Nt.a".L 
= 86.0,1963.7 
Q Ul).AL\T 
118 fe 
956504,2908 UJ) = 
118.(623,0021-347) 
= 29.3263'" 30 Btu/(hr).(ft2).(OF) 
C- 6/ 
Bagian shell: steam Bagian tube: methanol 
~-
4.a,= ID.~ ~C'=PT-OD 4'. a\ = 0,302fi2 [table 10] 
. I 44.P ... N ,.a\ 86.0,302 
at = --= 
= IX - Y. =0 1875 144.n 144.8 16 4 , 
B = 5" = 0,0225 
ft2 
= 1325. 0,1875.5 -. G H' 
21374,4324 
,. ,=-= 
0,'0225 
, 144 IV a, 
• 116 
= 0092 n2 = 948072.7755Ib/(hr).(ft
1) 
, 
'\."'b.' 
Prarencana Pabrik DME dari f!as a/am-
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5.G = ~ = 13121,5272 
s as 0,092 
"" 142625.2957Ib!(hr).(ft2) 
6. Pada Tc = 623,0021°F 
J.l = 0,021 cp = 0,0508 Ib! (ft).(hr) 
De = 0,55 "" ° 0458 Ii 
12 ' . [fig 28] 
R - D •. G, e.- -- 0,0458.142625,2957 
0,0508 ).t 
= 128680.959 
, ° 7. h" = 1500 Btll!(hr).(fr).( F) 
(condensate steam) 
10. Uc = 
RIl = 
h .h 129,5079.1500 10 0 = _-'--__ _ 
h;" +h" 129,5079 + 1500 
119,215 Btll!(hr).( n2).(OF) 
Uc-UJ) = 119,215 -30 
Uc,UJ) 119,215.30 
C- 62 
Ilmetano! = 0, I I Cp [fig. 15] 
= 0,11 cp x 2,42 
= 0,2662 Ib!(ft).(hr) 
D = 0,620 = 0.0517 ft [table 10] 
12 
Ret '" GI·D 0,0517.948072,7755 
II 0,2662 
184129.8366 
7'.jH = 60 [fig.24] 
Pada lc = 347°F 
kmethano! = 0,111 Btll!(hr).(ft2).(F!ft) 
[table 5] 
Cm.thuno! = 0,75 Btu/(lb).(OF) [fig 3 ] 
, _. C.).t , k 
( )
" 
8. hi - JII' D' k 
60. 0,11 I .(0.75.0,2662)''1 
0,0517 0,111 
156,6628 Btu/(hr).(ft\(F) 
9'. h lo = hi. ~ = 156,6628.0,62 OD 0,75 
= 129,5079 BtuJ(hr).(n\(,'F) 
= 0,0249 (hr).(n2).(OF)!Btll > 0,0015 
Prarencana Pahrik DME dari !!as alam 
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Pressure Drop 
Bagian Shell: steam Bagian Tube: methanol 
I'. Re, = 184129.8366 I. Res = 128680.959 
f = 0,0014ft2/in2 [fig.29] f = 0,00013 ft2/in 2 
2. specific volume = 1,8438 nJ/lb Vc =118cnr' /mol 
[table 7] 
'fi I 118 spec! !C vo llme = -
32 
[fig.26] 
s= 1 =8,6916.10-3 
1,8438.62,4 
N+l 12. L = 12.2 = 16.8 
= 3.6875 cm3jgr 
= 0.0591 ft311b 
B 5 
s=---- 0.2712 
13.25 = 1.1 042 Ii 0.059162.4 
12 . 
_I fG,2. D,.(N+I) 
2' 5,22.IO ,o.D ,.s.<j>, 
2' _ fG,2.L.n . ~P, - 10 
3. 
1 0,0014.(142625,2957)2.1,\ 042.16,8 
2 5,22.1010.0,0458.8,6916.10-".1 
= 0,6356 psia < \ psia 
Summary 
~. 1500 
i h outside 
Uc = 119,215 
Un = 30 
KI calcutated = 0,0249 
R.J required = 0,0015 
0,6356 \ Calculated ~p 
1 I Allo)Vable ~p 
Prarencana P.ahrik OMH dqri I!Gsu/am 
5,22.10 .D.s.<j>, 
= 0,00013.(948072.7755)2.7.8 
5,22.1010.0,0517.0,2712.1 
= 8.9405 psia < 10 psia 
129,5079, 
I 
i 
i 
I 
I 
8,9465- I 
10 I 
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13. Spesifikasi Heater (E-211) 
Fungsi 
Type 
Dasar Pemilihan 
Dimensi 
- Shell ID 
: Untuk memanaskan methanol sebelum masuk 
reactor 
: Shell and Tube Heat Exchanger (STHE) 
: Kapasitas besar, cocok umuk tekanan oprasi besar, 
luas perpindahan panas besar 
: 131. " 
Baffle space : 5" 
- Tube ID : 1,37" 
OD : 1,5" 
lumlah : 86 
Passes :8 
Pitch . IX ,. 
• 16 
Susunan : triangular 
- Panjang : 7 ft 
- Luas perpindahan panas :118ft2 
Bahan konstruksi 
111mlah 
: Carbon stell 
: I buah 
14. HEATER (£-212) 
FlIngsi : memanaskan destilat scbelum masuk reaktor 
Type : Shell and Tube Heal Exchanger (STHE) 
Prarencana Pabrik DME dari [[as alam 
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Dari perhitungan sebelumnya didapat: 
- Destilat masuk: 
methanol 
-Q 
- Massa steam 
5209,3425 kg/hari 
29,5986 kg/han 
Total 
5429237,5012 kJ/llari 
2941,3568 kg/hari 
c- 65 
478,5215 Ib/jam 
2.7189 Ib/jam 
481.2404 Ib/jam 
= 214412,6677 Btu/jam 
== 270,1881 Ib/jam 
1
4000C 
\50"C 
152,88°C ·I~ ---------'-------.1 . 250'C 
~ 
103,SlI2"C 1256,69120 C 
1. -'" Tl.l"rm 
3. Asumsi: 
150-103,8112 == 125,4921 0 C 
I ( 150 ) Ill 103,8112 
400 + 256,6912 
2 
152,88 + 250 
2 
= 328,3456"C 
= 201,44"C 
UJ) = 15 Btu/(hr).(ft2).("F) 
Q == UnA-"'T 
A 
Q 
214412,6677 . = 6~ 5812 tt2 
15.(623,0021- 394,592) . 
257,8858"F 
= 623,0021 "F 
= 394,592"F 
Appendix C C-66 
Dipilih llkllran pipa: 
y. "00. 16 H WG, IX,," triangular pitch, L = 7 ft 
NI = A 
a".L 
62.5812 
0,1963.7 
= 45,5434 
Dari table 9, Kern diperoleh: 
ID = 10" 
Nt = 47 
Passes = 4 
Un koreksi 
A = Nt.a".L 
= 47.0,1963.7 
= 65 ft2 
Q == UJ).A.6T 
U - 214412,6677 J) -
65.(623,0021 - 394,592) 
= 14,5351 "" 15 Btu!(hr).(ft\("F) 
Bagian shell: steam 
4. as= ID.~ ~ C= PT - OD 
144,P1 
=IV _v=O 1875 /16 /4 , 
B = 5" 
= 10. 0,1875.5 0,0694 fl2 
144.%, 
5. G
s 
= ~ = 270,1881 
a, 0,0694 
= 3890,7086Ib!(hr).(ft2) 
Prarencana Pabrik DME dari I!as a/am 
I Bagian tube: destilat 
14'. a', = 0,302 W [table 10J 
I _ N,.a', 47.0,302 
1 a, - 144.n == 144.4 
: == 0,0246 fi2 
IS'.G, = ~== 481,2404' 
a, 0,0246 
= 19528.9890 Ib!(lu).( fll) 
116,. Pada te = 394,592°F . 
PmdilllOi = 0, 107 cp [fig.ISJ 
= 0,107 cp x 2,42 
= 0,2589 Ib!(fi).(hr) 
I 
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6. Pada Tc - 623,0021°F 
~l = 0,021 cp = 0,0508 Ibl (tl).(hr) 
De = 0;~5 = 0,0458/i [fig 28] 
D,.G, = 0.0458.3890.7086 Re, = 
).l 0,0508 
= 3510.3178 
7. ho = 1500 Btu/(hr).(ft2).(,'F) 
(condensate steam) 
10. U
c 
= It'o·lto 41,5786.1500 
h,o +ho 41,5786 + 1500 
= 40.4572 I3tll/(hr).(ft1) (OF) 
R - Uc-U" _ 40,4572-15 1)- -
UC'U l> 40,4572.15 
C-67 
0.620 o = -- = 0,0517 ft [table 10] 
12 
ReI = G,.O = 0,0517.19528,9890 
~l 0.2589 
= 3899.7633 
7'. jll = 20 [fig.24] 
Pada te = 394,592°F 
kmdhnllol = 0,105 Btu/(hr).(ft2).(OF/ft), 
[table 5] 
Cmelhallol = 0,77 BtLL/(lb).(OF) [fig 3 ] 
8' I. = . ~{C.~l)" 
. 1, JII' 0 k 
= 20. 0,105 .(0,77.0,2589)" 
0,0517 0,105 
= 50.2967 \3tul(hr).(ft2).("F) 
9'. hio = hi. lD = 50,2967. 0,62 
00 0.75 
= 41,5786 Btu/(hr).(ft2).CF) 
= 0,0419 (hr).(ft2).("F)/Btll > 0,0015 
I'rarencana Pahrik /)M H dari f!as a/am 
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Pressure Drop 
Bagian Shell: steam Bagian Tube: destilat 
1. Rcs = 3510.3178 I I'. RC t = 3899.7633 
f = 0,0025 ft2jin2 [fig.29] I f = 0,00035 ftC/in" 
2. specific volurnc= 1,8438 re/lb 12" Vc = 118 cm'/mol 
[fig.26] 
3. 
[table 7]! . - 1 118 
I speCIfic vo ume = -
s= 1 =8,6916.10-3 
1,8438.62,4 
N+l 12. L = 12.2 = 16.8 
H 5 
Os .!.Q = 0 833 ft 12 ' . 
P =~ fG,2. D,.(N+I) 
L'. s . to 
2 5,22.10 .D,.s.(jl, 
0,0025.(3890,7086)2.0,833.16,8 
2' 5,22.1010.0,0458.8,6916.10 '.1 
~? ,,-
= 3.6875 crn3jgr 
= 0,0591 ft\lb 
s= I =0,2712 
0,0591.62,4 
2 fG, .L.1l 
0,00035.( I 9528,989W .7.4 
5,22.10wO,OSI7.0,2712.1 
1= 0,0127 psia < 1 psia 
= 5,1632 psia < 10 psia 
S UI11I11 ary 
I 1500 h outside I 41,5786 
I Uc 40,4572 
I Ull 15 i 
I 
I R.J calcutated 0,0419 
I RJ requircd 0,0015 
I 0,0127 I Calculated L'.P I 5,1632 
I t:\IO\v~b~e_~pl 10 
14. Spcsifikasi Heater (E-212) 
Fungsi : Unwk l11el11anaskan destilat sebelum ll1asuk reaktor 
Type : Shell and Tube Heat Exchanger (STHE) 
}'rareI1ClI/j() }'ahrik I)M h' dari l'as lllwlI 
App<!/I(/ix (. 
Dasar Pemilihan : Kapasitas besar, cocak untuk tekanan aprasi besar, 
luas pcrpindahan panas bcsar 
Dimensi 
- Shell ID : 10" 
Baffle space : 5" 
- Tube [[) : 1,37" 
01) : 1.5" 
J llllliah :47 
Passes 4 
Pitch 'X ,. If. 
Slislinan : triangular 
- Pan.lang 7 It 
- Luas perpindahan panas : 65 ft2 
Bahan konstrllksi : Carbon stell 
lumlah : I buah 
15. COOLER (E-213) 
1:-2 I~ 
I:lIllgSI lIlltll~ 111e:lllll"llllkall slIilli gas ilasll reactor R-21 0 
Type : SIn:II and TlIbe: 11e;lt l.\cbangcr (SHiEl 
Dari perilitllngan sebdlllllnya t/lClapat: 
- metano\ 531(,.752 kgl1wri 488,388 Ibljam 
- H20 60 I (J .<)4 7 6 kg.l1ari 552.1556 Ib/jam 
- f)~II': 152X5J,7.") kg!bari 1·10·1.1165 Ill/jam 
Total 2444,6601 Ib/jam 
Q 27152165,7')')0 k.l/hari - 1072299,434 Btu/jam 
Massa air 432893.5571 kg/han 39764.8802 Ib/jam 
l'rarellCUlIlI I 'uhrik njl fI:· duri pas U/UIII 
('- 6') 
Appendix C 
3. ASlilTIsi ; 
145"c 
320 - 40 
---- --
I (320 'I 111 I I. .)() -' 
365 + 70 
1 
Un = 30 Rlu!(hr),(ft\(oF) 
Q l'l) :\.sr 
lo72299, .. U4 
I ()()·1025 n' 
[)lpiiJh ul\IIr<ll1 plpa 
2175'(' 
37,S"C 
;-; ,. ()J). \ () B\\,(i. \ .. sqllare pilch, I. . \ 0 Ii 
\ 00,4025 
0,\%.1.\ 0 
13,~·\()7 
fJrarencw/(I '>uhrik I)AI/:' dan pus u/alll 
c- 7{) 
= 274,3728"F 
= 423,5"F 
LJari table (), Kern diperoleh: 
ID = 10" 
Nt = 52 
Passes - 2 
Ull koreksi 
A :"t.a".L 
52.0,1963.1 () 
102 ft2 
l'I).:\.SI 
I0722')') . .t.'.j 
1()2(.t23.~ - ()7.S) 
-- 29.50X2" .,0 I3tll'(hr) (n\("F) 
Bagian shell: gas 
= 1- 1. = 0,25 
13 = 5" 
= I oO~_52 = O.OX6X n2 
144.1 
2·1·14,6601 
I I 28IM.2869 Ibi(IJr) (fi2) 
I 6. Pada T, .- 423,5"F 
I ~l I = 0,0155 
II
I p::::WII" = 0,0165 
PIlMI 0,014 
\. I P,,;ampuran .:... Xi· PI 
\ 
I 
- 0,01486 cp x 2.42 
.~ 0,03597 Ihl( fl )(hr) 
rfi~.151 
J>rare17COIlU I'uhrik 0;\/ /:' "uri ['liS a/all/ 
Bagian tube: air pendingin 
--------~~--------< 
4'. a', = 0.302n- [table 10] 
_ N,.a', 52.0,302 
at - --= 
144.n 144.2 
= 0,0545 ft2 
\I" 39764,8802 
= 
0, 0,0545 
= 729630.8294 Ib/(hr).(tf) 
v 
(j, 72<)630.8294 
------ = 
3600. P 3600.62,4 
- 3.248 fils 
(, '. Pada t, = 67 ,5"F 
p",,' I ep x 2.42 
[) 
- 2.-t2Ib/(fi)(hr) 
0,62 
12 
= 0,0517 ft [table 10] 
Appendix (' 
Dc = 0,95 = 0,0792 Ii 
12 . [fig 28] 
D,.G, '" 0,0792.28164,2869 Res = 
0,03597 
= 6203 1.I 087 
7. jll = 180 [fig.28] 
Pada T, = 423,5"F 
\..:'IICI'II",I· = 0,014 
kair = 0,0187 [table 5] 
\..:I'~II ~ 0,020') 
kC<llllpllf;m - ~ XI. k, 
0,019 F3tu!(hr) (fl')("FIft) 
ClIll.'t<lIHII ~ 0.71 
Cair ~. 0,48 [fig 3] 
CJ)ME = 0,539 
= 0,6586 Btul(Ib ).(OF) 
8' I . k (C.~l I"~ 
. I" = .JII[)· ~k) 
= 180. ~:9_12 'l( 0'(, 58!, 0, 0 J,? ')7 j " 
0,0792 0,019 ) 
~~ 46,·1769 Blldhr)(ti\(,F) 
c- 72 
RCI = D.G 1 = 729630,8294.0,0517 
II,i, 2,42 
= 15587.5677 
8'. hi = 680 Btul(hr).(n2).(OF) [fig.25] 
9'. hill = hi.~ 
00 
= 680. 0,62 
0,75 
= 562.1333 Btu/(hr).(n2).("F) 
.. ___ .... ~~ • __ .. 0.. .~ _____________ ---' 
10 U = h,,,.h,, 
., hdl I.. <' 
562,1 )).146.4769 
562.1 ):1.' + 46.4769 
~ 42.9277 Btll'( hr)( tie )(oF) 
42.9277 .. )() 
42.')277)0 
0.0 I (hr)( n\('F )!i3tll > 0.0015 
/'rarencw/(J !'ahrik I)AI/,' dari ['us u/a/ll 
Appendix (' c- 73 
Pressure Drop 
Bagian Tube: air pcndingin 
i I'. Re, = 15587.5677 
I 
I I. Res = 62031.1087 I . 
f = 0,0015 ft2/in2 [fig.29] i f = 0,0002 ft2/in 2 [fig.26] 
i 2. N+I 12.~ = 12~ = 24 2 I " P = fG, .L.n I - . i'. , 10 
3. 
H 5 
0, = ~ == 0.8333 Ii 12 . 
Vc gas = 1: Xi.VC, 
=132.1358 cm.1 /mo1 
= ~6.88~2gf/gm()1 
specific volume 
_ 132.1358 
- -----~ 
,,(,.1;832 
= 3,5825 cm1h.!f = 0,0574 ftlf]b 
s = I = 0.2791 
0.057462.4 
_ I fG, 2 0 ,.(N + I) 
f.Ps --. 10 
2 5,22.10 .O,.s.<p, 
0,0015.(28 J 64.28(9)'0,8333.24 
; 5.22.10 .O.s.<p, 
I 
= 0.0002.(729630.8294)2.10.2 
5,22.10'°.0,0517.1. I 
= 0,7891 psia 
G, = 729630.8294 
V2 
-=007 
" ' •.g 
s . 2.g' 
[ lig.27) 
= 4.2.0,07 = 0.56 psi a 
1 
f.PT = f.P1 + f.P r 
= 0.7891 + 0.56 
= 1.3491 psi a < 10 psia 
--
2 5,22.10 1".0,0792.0.2791.1 
= 0,0 103 psia < 2 psia 
Summary 
h outside 562.1333 I 
. Lc 42,9277 
, 
-------
30 
._ _________ • __ .0 ____ - ______ _ 
Rd cai<.:ulaled 0.0 I 
----------------~ RJ required = 0.0015 i 
I 
-
0.0103 Calculated I'>P 1,3491 
') Allowable 4P 10 
Prar~IIC()lIa J'ahrik /)'\l/~' darl ('as a/alii 
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15. Spcsifikasi Coolcr(E-213) 
Fungsi 
Type 
: untuk l11enurunkan suhu gas hasil reactor R-21 0 
: Shell and Tube Heat Exchanger (STHE) 
Oasar PCl1lilihan : Kapasilas besar, cocok unlllk tckanan oprasi bcsar, 
luas perpindahan panas besar 
Oimensi 
- Shell 10 10" 
Baflle space : 5'" 
- Tubc ID 1,37" 
O[) IS' 
J ullllah : 52 
I'asses 'J 
1'11.:11 I" 
Susunan : square 
- Prutiang 10 It 
- Luas perpindahan panas : 102 fe 
Bahan konstruksi 
JlImlah 
: Carbon stell 
: I buah 
16. J)J{l"1 SEPAI{ATOJ{ ( 11-214) 
11-2J.t 
I'rarencollo I 'ahrik nil f /C' dart \'(1.1' a/a/ll 
c- 7-1 
Appendix C 
Fungsi : memisahkan D~'IE dari methanol dan air 
Type : tangki vertical dengan tutup atas dan bawah ell ipsoidal 
Rate yang masuk 
- methanol 5316,752 kg/hari 
- air 6010,9476 kg/hari 
Pmcthullul = 0,78664 glCIll' 
Pm, = I glCIll' 
c- 75 
Rate volumetric = 5316,752.10' + 6010,9476.10' = 12769760,35 cmJ/hari 
0,78664 
18,7891 (1'/jalll::C 19 n''.Iam 
Keterangan : 1-1 " I ,5 I) 
l.iquid mellglsi ~:. ilagian shdl 
Volumc liquid~, volulllc shell' volullle konis 
Volullle liquid- ~', volulllc shcll j volullle elipsoidal 
TcbalShcll 
t:-;hdl 
19 = % (-1/J,.H)~O.131328DJ 
19 
I'D 
~-+c 
HE 
% (: /J 2 .1,5/J J+O.131328 D3 
0,8831 I)' + 0,131328 DJ 
1.01440' 
19.6006 
2.6962 fl c, J Ii 
1.5 D - 4.0443 n 
/J '" 2,6962 =06741fi 
4 .:I ' 
4,044.1 . 2 x 0,674 
5..1923 It, 5.5 fl 
Prarencana Pahrik /JAIl:' dori pas alalll 
Appe!ndix ( . 
dimana: 
* 
• 
• 
Maka, 
t;, = 75000 psia (lIntuk SA-240 6'Tade Stipe 3(4) 
t;" = 0,92 (untuk !lahan kualitas C ....... sfrucfure! Sfe!e!/) 
(, = 1,0 (tidak dikcnakan radiowaph) 
f, = 1,0 (tidak dikcnakan slress relief) 
E = O,g dengan type pengelasan Double Welded Butt Joint 
I)=o~~~ 
144 
p (0.·W)4,45.1 (99) T (O.5306.62,4) g!cm·1 = 56,1616 Ib/ft' 
" 40443 10.6741 = 3.7073 ft 
I' = 56.1616( 3.7~7~=~ = 1.0965 psia 
144 
POI"!!.'" = (15 x 14,7 ) + P = 220 + 1,0965 = 221.0965 psia 
11l1luk safely P O)'ICfu.i = 1,2 . 221.0965 = 265.3158 psi a 
36~ ,JI~~~.J3. + 0 1 
2.17250.0,g , 
1.226 .. c: U" 
Tehal Elipsoidal 
P.I).1' 
. + c 
2.fE-O.2.P 
265.315g.3.12.1 +0,1=01226""'13" 
2.17250.0,8 - 0,2. 19,.1423 ' , 
l'rarCIIC(lIl(/ /'ahrlk /)M/:' dari ['as a/am 
C-76 
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16. Spesifikasi Drum Separator (1I-214) 
Fllngsi 
Type 
: memisahkan DME dari methanol dan air 
: Tangki vertical dengan tutup atas dan bawah 
eJipsoidal 
c- 77 
Dasar pemilihan : Untuk memisahkan fasa cair dan gas ycUlg tidak saling 
Kapasitas 
S Uhll operas i 
Tekanan opcrasi 
Dimensi 
- diameter shell 
- tebal shell 
- tebal ellipsoidal 
- tinggi 
Bahan kOllstnlksi 
Jumlah 
lanlt secara cepat. 
: 19 fl' 
: 70"C 
: 15 aIm 
: .3 ft 
: 1 . .3" 
: 1 . .3" 
• 5,5 ft 
• Carbon stell 
: I bllah 
17. STORAGE TANK (F-230) 
Fllngsi : menyimpan prod uk DM[ 
Type : bola 
Direncanakan: T pcnyimpanan = 30"e = 30.3 K 
I' pcnyimpanan = 10 atm 
Ratc I 52X5,(,D9 kgihari 
Dcnsitas Cc 649 kg/Ill' 
PrareIlC(//1(/ /'ohnk /)'\11:' dO/"ll'o'\" (//UII/ 
Appendix ( , c- 78 
Maka volume liquid = J 9,8546 m.1/ han 
Jika disimpan dengan waktu tinggal 15 hari, maka kapasitas tangki ;::: 300 m' 
4 (\ )' 300 = 3,7r. 2.0 
Tebal dinding 
dill1Clna: 
0' = 573.2484 
D=9m 
r = 4.5 III 
P.r 
--~+c 
1.81'-0.11' 
(Ulrich. p.250) 
c, = 75000 psi a (untuk SA-240 grade Stipe 304) 
1',,, 0.<)2 (lInluk bahan kualitas C ...... structllre steel) 
Maka, 
(, = 1.0 (Iidak dikenakan mdf()~raph) 
t~ = \,0 (tidak dikenakan slress relief) 
f~l1o" = f;,. f;n. fs. C. f,. = \ 7250 psi 
(11).11.6')(,)(4,5.39.37) +0,\ 
i)i. 17151J - 0.11 llJ 14.(,<)6) 
17. SpcsifikllSi Storage Tank (F-BO) 
1.63 " :::: 3" 
FlIllgsi 
Type 
: menyimpan produk DME 
: bola 
Oasar pelllilihan 
Kapasilas 
Slihu pellyilllpanan 
Tekanan pellyill1panan 
Diameter 
Bahan konslruksi 
Jumlah 
: tekaJHUl penyimpanaJl tinggi 
: 300 Ill' 
: 30"(, 
: 10 aIm 
: 9 111 
: Carbon stell 
: I buah 
I'rarenC(/I/(/ /'ahrik /JAf /~. dari \fas a/(/III 
Appt!l1dix ( , 
18. MENARA DESTlLAS[ (D-220) 
Fungsi : mClllisahkan methanol dan air 
Type : Sicvc Tray 
Menghitllnh~ surface tension liquid (G) 
Feed mcrupakan larutan bincr mcthanol-air 
D-220 
Pm() = I gr/cm' 0,0555 gmol/cny1 
Pmelllilol ~ 0,78664 gr/cm1 0,02458 gmol/em' 
Dari Perry edisi 5 diperolch: 
,{IIC' , (2:\ 11..11' (I x 20) 42.6 
'{mcla,,,.1 ( 1 :\ ·1,lO • (4 x 1 I J) + (I :\ 20) 87.8 
Maka. Ollc') 
('12.6:\ 0.OS:;5!,1 
~ 31.2741 dyne/em 
" (JlJl1..'LHllll = (Y!llL'I~Ulnl X P!IlL'11UJOJ) 
(87.8 x 0.0246)" 
21.63 I 5 dyne/em 
0,,,,,,1' ~ (0.3322:\ 21.(315) + (0.6678 x J 1.2741) 
28.0965 dync/em 
Prarencan(l I'ahrik OM I:' dan pas alalll 
c- 79 
Appendix (' 
Menentukan jumlah plate minimum 
UI.K.lIK ~l1!OIll 
araTa-rata 
IOf! 
) -813 ':'~=2,6253 
0,9840 
/~1251~2.6253 
- 1.7186 
log (I 
log {(0,99)(0.92)} 0,01 0,01 
log 1,7186 
8,7159 stage 
Menentukan jumlah plate ideal 
R"",,,-R,,,,,, 1,0388-0,8657 
~- -._._--
1,0388+ 1 
~ 0,0874 
Dari gratik Gilliland didapatkan 
N-~ 
N + I 
N- O,55,N 
:\ 
= 0,55 
8,7159 H),55 
20,5909 .~ 21 
I)rarencalla I)ahrik f)M I:' dari ['as ala 111 
C-80 
AIJpelldlx ( , 
~----
l\lenentukan diameter kolom 
Dipakai jarak antar tray 20" 
c- XI 
Dari Ludwig flg,8.50 untuk oc:""" = 28,0%5 dync/cm dan janlk antara tray 20" 
didapat harga konstanta cmpiris ~ k = 560. 
Rate massa maksimuIll (G) 
PI :::; PJI20 = 62,4 Ib/cuft 
= 8M To ~ 
pv = Pml!tunoi 
Vo . T' p" 
32 273 14.5 
- ~------
359'(273+70) I 
1.0287 Ib/cllft 
G ,'. k. ,!pJp,:" i\ ') 
~ 5(0)1.02R7(62,.j - I.02R7) 
·11·\(),S.I<).j Ib/(IIr).( ft') 
Diamcter kolom ([) I 
,--
IV' 
1.13 YG 
I' - ., . - - .-. 
rl 1327 ,6996 ~. I, 13 r4449,5~i1 1.803 ft 
Menentukan tinggi kolom 
Tinggi kololll .Illllliah platc x .Iarak antar plate 
= 2Ix20.'12= 35ti 
Tinggi tlltllP atas dan tlltllP bawah yang berbenlllk ellipsoidal = 2,( ';' ,D) 
~ 0,08061 ft 
Total tinggi =0 (35 + 0,080(1) c. 35,08061 ft 
DcngaJlmcngglinakan lebal plale 0.25", l11aka Di = 1,803 n 
Prarel1cal/a I'a/Jrik OM I~' dari pas a/al1l 
1)0 = 1,803 -, (2 x 0,25/12) 
= 1.8447 ft 
Menentukan lokasi pemasukan feed 
{X")I\ = 0,0 I 
(XI"»)) = 0,01 
o = 164,4364 kmol 
B = 335,6542 kmol 
(XII:)I = 0,3322 
(XI")I' = 0,6678 
"'i' = i (Q:667R I( 0,0 1 Y (335,6542,\1',20', 
A's L \. n.:n:::: / \ 0,0 I) ~ 164,4364) J 
;~i'_ = U:-75 ~ \!I! = U375 Ns 
·\'S 
\,3375 t\~, :\,; = 20,5909 
Ns 0= 8,8089::;: 9 
NR = 11,7819:::: 12 
('- N2 
Maka fe<..-d masuk rada stage ke 12 dari atas atau stage ke 9 dan bawah 
Mcncnlukan i~ola~i/h('al losses 
Diameter rata-rata (I.XO] I I.X447)'2 
Exposed area 
I,X23') fl 
Ilcaddlips()idai 2 (1.09D2 ) " 2(1,09.1,82392 ) =5,8134 fe 
Sisi silind.:r -- ;rDII - 3,14.1,8239.35,08061 = 179,9713 ft2 
Total area = 185,7847 fl2 
Digunakan isolator dari calcium silicate. k ~ 0.372 l3tu/(hr).(fl2).("F/ft) dengan 
tebal 2 in 
lJ 0" O. i I . ( 0.372 J 
0.23 
= 0.178 Btui(hr).(ftc).(OF) 
(dan frank and Gary, table 8.7) 
I'rorellcol/a I'(/hnk f)il f I:' c/ari pus u/alll 
Panas yang hilang = Q = U.A.t. T 
0,178.185,7847.(343.94-86) 
11915,0045 Btu/jam 
Diameter luar isolasi D +(2.tcbaI Plate) 
" 12 
1,8447 +(~'n = 2,1572 ft 
18. Spesifikllsi Menanl Dcstilasi (D-220) 
fungsi : memisahkan methanol dan air 
Type : Sieve Tray 
('- 83 
Dasar Pemilihan : Bahan yang didestilasi tidak bersifat korosif, 
dan tidak viscous 
Kapasitas 
Suhu operasi 
Tekanan operasi 
Dimensi 
- Diameter 
-. tinggi 
. tebal isolasi 
Bahan isolasi 
Bahan kOllstruksi 
Jumlah 
: 64450 kg / hari 
: 173,2"(, 
: 1 5 atm 
:2ft 
40 ft 
: Calcium silicate 
: Carbon steel 
: 1 buah 
l'raf(.'II(,Wl<l /'(/hrIk f),\{ Ie' duri I'US a/u", 
Ilppendix (' 
-------~--
19. KONDF.NSER (F.-221) 
E-221 
Fllngsi : llntllk mcngkondcnsasikan prodllk atas menara destilasi 
Type : Shell and Tube Heat Exchanger (STHE) 
Dari perhitungan sebeluInnya didapat: 
Qc 
10953,6064 kg/hari 
62,2368 kgillari 
Total 
1006,1801 Ib/jam 
5,7169 Ib/jam 
= 1011,8970 
Massa air 
6188050,361 kJ/hari = 244379,8757 
98657,5848 kg/hari 9060,8771 
Ib/jam 
Btu/jam 
Ib/jam 
30"e 1 \22.88"( 
152,88°e ·I~ --------:.---,1 '.",88"( 
~ 
107.88"C 145"(' 
('- 8-1 
122.88 - 107,88 
111( I i2,S8~ " 
107,88 ) 
115,251"e = 239,4518"F 
l'rarencana l'ahnk f)A /J:' dari (las a/am 
Appendix C 
2. T, 
3. ASlIlnsi : 
152,88 + 152,88 
") 
30+45 
2 
UD = 24 Btu/(hr).(ft\(OF) 
Q UD.A.t.T 
= 152,88"C 
= 37,S"C 
A Q 
U".(Tc-tc ) 
Dipilih ukurall pipa: 
244379,8757 = 42.4830 fi2 
24.(307,184 - 67,5) 
y." 00, 16 BW(J, I" square pitch, L ~ I) n 
NI c . , A 
a .L 
42,4830 
0,1963.9 
Dari table 9, Kem diperoleh: 
ID = 8" 
Nt = 26 
Passes j 
Un koreksi 
A Nt.a". L 
= 26.0,1963.9 
= 46 fic 
Q l'1l.A~T 
U 244371),8757 Il = -.------.-.--.-
46.(307.184 -67.5) 
= 23.196!~ ~ 24 13tulhr)(n2 )(oF) 
Prarenc(ln(l I'ahrik /)AI/:' dan pas (/Ialll 
c- 85 
= 67,5°F 
Appendix (' 
E----, . Bagian shell: gas_ 4 10 C ,B C' ,a,= .-- ~ ,- P 1 - OD 144,P1 
=1-1. = 0,25 
= 8. 0,25,5 
144.1 
B = 5" 
= 0,0694 ft" 
II' 5.<1,= --
a, 
101 1.8970 
0,0694 
~ 14572.2494 Ibi(hr) (ft2) 
6. rada T, ~ 307,184"F 
.u1ll~t<ln()1 0,014 ep 
-- 0,014 ep x 2.42 
c. O,0339Ibi(ft),(hr) 
De = 0,95 = ° 0792 Ii 12 ' , 
Ifig.14) 
[fig 28] 
Res = O,.G , = 0,0792.14572,2494 
p 0,0339 
= 34044.9013 
C-I\o 
[ llagian tube: air lIendingin 
I r·. a', 0:302 Il
'
- .- li~I)I~ 101 
I a, = N"a', 26,0,302 
! 144,n 144.2 
I = 0,0273 ft2 
1 5 ', G t = ~ = 9060,8771 
I a, 0,0273 
I 
I 
, 
= 332509,2514 Ib/(hr),(ft2) 
v 
G, 332509,2514 
= 360(),p 3600.62,4 
= 1.4802 fps 
j 6'. "ada Ie = 67,5"F 
~tilir = I ep x 2,42 
= 2,42 Ib/(ft),(hr) 
0 0,62 = 0,0517 ft [table 1O] -
12 
Re, = D,G, 0,0517,332509,2514 
II,,, 2,42 
= 7103,6067 
I 
7.j\i= 90 
"ada '1', 
[fig.2SI : S'. hI = 450 Btu!(hr).(fr).("F) (fig,251 
k111 t:laJl0i 
- 307,184"1' 
, i 
0,124 Btu'( hr)(In("FIfl) I 
Itable 41 I 
CUI Btu/(Ib)!,,!') [fig3] ! 
k .(' ~ ~l) , 8'. h" = .ill' \) k 
= 90 ~13~JO,~~O,OJ3())" 
0,0792 ~ 0,124 
= 81,5864 Bnv(hr).(n\("r-) 
J'rarencona J'ahrik f)AlI:' dari ['(/.\ a/alii 
9'. h", = hl'~ 
00 
450. 0,62 
0,75 
'- 372 Btu/(hr).(fr\(oF) 
II fJfJe/ld/x ( , 
----_._--_. - ._---... _---- ---
10, Uc = h;o,h" 
h;o +h" 
3n.81,5864 
----- --._----.---
372 + 8l,5864 
= 66.9115 Btll/(hr) (ft2l.("f') 
R - UC-U[) 66,9115-24 1)-
UC'U[) 66,9115.24 
(,-87 
= 0,0267 (hr),(ft2),(F)lBtll > 0,0015 
Pressure Drop 
Bagian Shell: gas 
~--~----~~------II. Res = 34044,9013 
1 Bagian Tube: air pendingin 
·---11· , --' --::-:---:-::--------1 
i 1 . Re, = 7103,6067 
I f = 0,0022 ftl/in" 
, 
I 
r fig.29] 
I 
[fig,26] 
12. N~I 12L = 122 =21.6 
13 5 ~ 2' . ..'.PI 
l fG I ,L.n 
5,22.10 '0,D,s,(jl, 
= ~ = 0.6667 Ii 12 . 
Yc = 118 cmJ/mol 
'fi I 118 specl IC vo time = -
32 
1 
= 3.6875 em' /!,.'f 
= 0.0591 n1/lb 
s~· on 12 
0.059162.'\ 
. ) 1 fG,=[),('\+I) 
, 3. ~I, =1'~-';)'-';,-,,· 
_ ). __ .IOf),.s.(jl, 
I 0.0022.(145722494)=0.666721.6 
2 5,22 I 0,oO,07920.n I ~.I 
= 0,3 psia < 2 psi a 
I 
... -.. 1. 
I'rarencunu I'uhrik IJM I:' duri \fUS a/ulI/ 
0,00026.( 4332509,2514)2.9,2 
5,22,1010,0,0517,1.1 
= 0,1917 psia 
yl 
Gt = 332509,2514 ; - = 0,02 
2,g' 
;\1', 4.11 V' 
s . 2,g' 
c 0.16 psia 
[fig.27] 
4 ') 
·":'::',0,02 
I 
, 0.1917 ~ 0.16 
= 0,3517 psia < 10 psia 
Appendix (' 
I 81,5864 
I 
I Rl required 
i OJ 
~.-----.---. 
Summary 
i II outside I 
I 
66,9115 
24 
0,0267 
0,0015 
Calculated ,:',1' 
I ., Allowable ,\1' 
~---.----"------- . 
372 
0,3517 
10 
19. Spesifikasi Condenser (E-221 ) 
Fungsi 
Type 
Oasar Pemilihan 
Oimensi 
- Shell ID 
:Unluk mengkondensasikan prod uk atas menara 
destilasi 
: Shcll and Tube Heat Exchanger (STHE) 
: Kapasitas besar, cocok untuk tekanan oprasi besar, 
luas perpindahan panas besar 
: 8" 
Bame space : 5" 
- Tubc II) 
00 
JUIIlIah 
Passes 
Pitch 
S usullall 
-. Panjang 
- Luas pcrpindahan panas 
Bahan konstruksi 
J ul11lah 
: 0.62'" 
. J/ .. 
. " 
: 26 
., 
: I" 
: square 
9 ft 
:46 III 
: Carbon stccl 
: I buah 
J>rarCllcallll /'ahrik {)!vll~' dan I'(IS a/wll 
C-88 
Appendix (' 
20. AI(IlMIlLATOR (F-223) 
Fungsi : menampung destilat dari kondensor 
Type : tangki horisontal dengan tutup sam ping ellipsoidal 
Rate yang masuk = 10681,1578 kg/hari 
p 
Rate volumetric 
0,78664 glcm' 
10681.157810' , " 
.-.---------- == 1400.,665,21 cm Ihan 
0.78664 
- 1·1.00~7 m'!hari = 494,5311 f1'!hari 
20.6055 fl"jam ::: 11 n';jam 
Keterangan : L 00 1. D 
Liquid mengisi '/. bagian tangki 
Volume liquid = '/. volume shell + volume eJipsoidaJ 
21 = 
21 
21 
21 -
0' 
l,tan~", 
';' ([: j)2.1,]+2.[O,131328.D J ]) 
"(['I /)1 2.1)] + 2[0,131328.1)']) 
]', .( 1.8~35 0') 
1.~75[)' 
14.9858 
2.5 n 
2.D = 4,9308 Ii 
2. I) = 2. ~~46~~ = 1.2~27 n 
4 4 
4.<)~08 t 1.2~27 = 6.16~5 n". 6,5 ft 
l'rarenCQnQ I'ahrik / )A!I:' dan ['liS (//(1/11 
C-H9 
Appendix C 
Tebal Shell 
tshdl = 
P.D 
--+c 
2.f E 
dimana: 
• 
• 
fu = 75000 psia (lUltuk SA-240 grade Stipe 304) 
fm = 0,92 (untuk bahan kualitas C -> Slntcture sleel) 
fll = 1,0 (tidak dikenakan radiograph) 
fr = 1,0 (tidak dikenakan slress relief) 
[..lio" = fu· f,.JJ". f, = 17250 psi 
E = 0,8 dengan type pengelasan Double Welded Butt Joint 
P =~0:1-=---'1 
144 
p = 0.78664 g.lelll' = 49,1 0991blft' 
= % 2,4654 = 1,8491 ft 
P= 49,1099.(1.8491-1) =0 2984psia 
144 ' 
Pope,"s. = (15xI4,7) + P = 220,5 + 0,2984 = 220,7984 psi a 
untuk safety P"l'e,"S1 = 1,2 . 220,7984 = 264,9581 psia 
Maka, 
tshell = 
Tebal Elipsoidal 
264,9581.2.5.12 + 0.1 
2.17250.0,8 
0,384" ::: 0,41 " 
\' = '_(2 + k ' ) 
(, 
=1.(2+2')= I 
6 
/JrarellCWla jJahrik JJM /:' dari \!as alam 
c- YO 
Appendix C 
P.D.I' 
tcllipsoio,J! +c 
2.fE-O.2.P 
~_2_64:9581~2:5~2 ___ + 0 I = 0 :184 "", 0,41" 
2.17250.0.8-0.217.9981 ' , 
20. Spcsifikllsi Acumlliator (F-223) 
Fungsi 
Type 
Oasar pemilihan 
Kapasilas 
SlIhll operasi 
Tekanan operasl 
Oi Illensi 
- diallleler shell 
- lebal shell 
- lebal ellipsoidal 
- panjang 
Bahan konslrllksi 
JUIllIah 
: menampung desl ilat dari kondcnsor 
: Tangki horisonlal dengan 11IIlIp saillping 
ellipsoidal 
: Tekanan tidak lerlalll besar 
: 21 Ii' 
I 52,88"C 
: 15 aim 
: 2.5 fl 
: 0,41" 
: 0.41" 
: 6,5 ft 
: Carbon steel 
: I bllah 
21. REBOILER (E-222) 
~ E-222 .----(~~-
I 
Fllngsi : mellguapkall kelllbali protlllk bawah dari Ill<.:nara deslilasi 
Type : Kellie Reboiler 
Oari perhilllngan sebellllllnya didapar: 
c- 91 
- Qr 
- Massa steam 
I (J72')7 15(,~2(, kJ/hari 
581295(,5 kg;lwi 
423740.:141 \1ll1ijam 
533.8716 Ib~iam 
/'rare/lco/lu I'uhrik f),\//'; dun t'(/S U/UIII 
Appendix (' c- 92 
400"C I \",11"( 
I 96,6"C _Ir- --------,1 196,&9"C 
~ 
60,0912"C I 256,6912°C 
3. ASlilTIsi : 
2011 1 - 60.0912 
I ( 203.11 '1 
n 60,(912) 
.too + 256,6912 
1 
196.6 + 196.89 
2 
UJ) = 25 Btul(hr).(fl\("F) 
Q UIl.A-AT 
423740.34 I 
25.(623.0021- 38(1.1 ·ll) 
71.5592 n2 
Dipilih ukuran pipa 
I 17,4332°C 
328,3456°C 
196,745"C 
1." OD, 16 B\V(i, 'X .. " triangular pitch. L = 8 Ii 
A 
a .1. 
71.SS')2 
0,1963 R 
- :15.5()75 
I'rarellcalla I'ahrik I J.\ f f:' dun ['i/S alal/l 
243,3780"F 
= 623,0021 oF 
= 386,141 oF 
Appendix C 
Dari table 9, Kern diperoleh: 
lD = 10" 
Nt = 47 
Passes = 4 
Un koreksi 
A = Nt.a'·.L 
= 47.0,1963.8 
= 74 ftl 
Q = UJ). A.L'1 T 
T' _ 423740.341 
Gil -
74.(623.0021 - 386,141) 
c- 93 
= 24.2381'" 25 Btu/(hr).(ft\(OF) 
~agian shell: liquid 
14. a,= 10.~ ~ C= PI - 00 
144.Pr 
='S/ - 3/=01875 116 /4 , 
B = 5" 
= 10 0,1875.5 = 00694 ft2 
. 144,",1' ' 
I 
1
5. Gs = ~ = ~1370,4~56 
i . a, 0,0694 
= 163838,9856 Ibi( hr).( n1) 
6. Pad a te = 386,141 "F 
•. 0,2 cp :x 2.42 
= 0,484Ib!(ft)(hr) 
0,55 De • _ .. = 0,0458/1 
12 . [table 101 
[) .G Res .= ' , 0,0458.163838,9856 
~l 0.484 
I 15503,772 
I Bagian tube: steam 
4'. a't = 0,302 ft 
N 1 .a', 47.0,302 
a, = -- '" ---'--
144.n 144.4 
= 0,0246 ft2 
G, = ~ = 533,8716 5', 
a r 0,0246 
[table 10] 
= 21664,7909 Ib/(hr).( n2) 
1 6, Pad a To = 623,0021 uF I . 
I 
i 
P = 0,021 cp x 2,42 
[) 
= O,0508Ib/(ft).(hr) 
0,62 = 0,0517 ft [table 10] 
12 
_ D.G, _ 0,0517.21664,7909 Rei _. ---
f.L 0,0508 
-~ 22048,6159 
L. ___ _ _ ______ -------L ____________ _ 
Prarencalla Pahrik /)M h' dari pas a/alii 
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7.jn = 90 [fig.28] 
Pada te = 386,141 of 
k = 0,124 Btu/(hr).(fr\("F/ft) 
[table 4] 
c == 0,71 Btu/(Ib ).(OF) [fig 3] 
, _. k ql 
( )
!) 
8. ho - JII'-' -
D k 
10. li, 
, 
= 90. 0.124 _(0,71.0,484," 
0,0458 0.124) 
341,2616 I3tu/(hr)( ftc ).("F) 
h,,,.h,, 
h", 'h" 
342,2626.1500 
342,2626 + 1 500 
= 278,6757 Btu/(hr)(fh("F) 
278,6757 - 25 
278,675725 
= 0,036 (hr).(ft2).(OF)/Btu > 0,0015 
Cek maksimum heat nuk 
c- 9-1 
(condensate steam) 
-____ I 
- Q 423740.341 '12 ') 00 '.1 I ) (fi2) 
-- -- = -_.------ = 574 1.0545 Btw( hr)(f ) < 1_0 Btlll( Ir . 
A 73.8088 
Cek Pressure Drop 
I. Rei = 22048,6159 
f 
2. specific voluJllc 1,8438 fi'lb 
F-- -~ --- = 8 6916 10 I 
1,8438.62,4 ' -
2 e.G, .1..11 _ 
5,22.IO 'O D.s.(jl, 
0,0003(21664,7909)2.8.4 
5,22. I 0"'.0,0517.R.6916.1 0".1 
= 0,1921 psia < 1 psi a 
Prarencana l'ahrik I)M1:' dari pas a/am 
r fig.26] 
I tab!.: 71 
Appendix (' c- 95 
Summary 
I 342,2626 I h outside 1500 
i LJc 278,6757 
I 
I Un 25 
I i 0,036 I R.J calcutated 
I I - 0,0015 II RJ required 
l'\eg Calculated LlP 0,1921 
l'\eg Allowable .~P 
, 
L _. ____ 
-- -----_.-
- ~-" 
21. Spesifikasi Reboiler (E-222) 
Fungsi :Untuk menguapkan kembali produk bawah menara 
destilasi 
Type 
Oasar pemilihan 
Oimensi 
-
Shell 10 
Baffle space 
- Tube ID 
00 
J llll1lah 
Passes 
Pitch 
Susunan 
- Panjang 
: Kettle reboiler 
: pressure drop kecil dan luas perpindahan panas 
besar 
: 1O" 
: 5" 
: 0,62" 
. j I ~, 
. ,4 
:47 
:4 
'X .' 
'" 
: triangular 
: 8 ft 
- Luas perpindahan panas : 74 ft2 
Bahan konstruksi 
lwnlah 
: Carbon steel 
: I buah 
I'rurel1cal1a l'ahrik /)Ml~· dari I'as alam 
Appendix C c- 96 
22. Recycle Pump (L-224) 
Ie ) 
Fungsi : iv!emompa Iiquida dari akumulator(F-223) untuk direcyc1e ke 
Destilator (D-21 0) dan memompa destilat ke R-21 0 
Menghitung Friksi yang dialami oleh aliran dari titik 1 ke titik 2 
ml = (331,9004 x 32) -;- (3,3525 x 18) = 10681.1578 kgt11ari = 0.272Slb/sec 
ml = m) + mol 
m3 = (169,1084 x 32) + (1.7081 x 18) == 5442.2146 kg/hari == 0.J388Ib/sec 
m~= 5238.9411 kg/llari = 0.13361b/sec 
P ::c P,nclhallol - 0, 7X664 g/ cm'·c 49. 1 099 1 bitt' 
10681,1578.10' 1 '00'(65 21 .1/1 . 
=" .') , cm Ian 
0,78664 
= 14,0037 m1;11ari = 0,00572 n'/sec = 2,5675 gpm ~ 3 gpm 
01 = 0,' 0.1 
03 = 0.00283 ft'/sec 
04 = 0.00289 n'/sec 
ID Optilllulll ~ 3,9. O""'.p"I' 
ID Optimum ~ 3,9. 0,00572,,··15 49.1099 11.1> 
ID Optimum ~ 0,6339 inch 
}'rar.:nc"(//w j'ahrik OM I:' dari pas alulIl 
Appendix C' 
Maka dipilih pipa 'I. inch sch 80 
ID = 0.742 in = 0.0618 ft 
00 = 1.050 in 
Luas penampang = 0,003 ft2 
Kecepatan Aliran : 
Kecepatan aliran mula-mula = VI = 0 
V = 0,00572 ft J Idctik = I 9067 flIs 
2 0003ft 2 ' , 
NRc = D.V.p = 0.0618.1,9067.49,~099 = 57408.9177 
~1 0.15.6.72x]()' 
Maka aliran turbulen 
Oipilih pipa commercial stcel (e = 0.00015) (Brown, 1961, hal. 141 ) 
Didapat e/D = 0.002 
Oari fig 2.10.3 Geankoplis, 1997, hill. 88 didapat f= 0,008 
Panjang pipa lurus = 20 ft 
Le elbow 900 ; ID = 0.742" -+ Le = 2 buah xl,S ft = 3 ft 
gate valve ( 'I. open) ; ID = 0.742" -+ Le = 2 buah x 2.5 ft = 5 ft 
Panjang total = 20 + 3 + 5 = 28 ft 
ZI :::: 2 ft 
a. Friksi karena gesckan dalam pipa 
f 2.f.yl.L 
gc.O 
1'=2.0.008.1,9067228_0.8191 ft 
32.17.0,0618 
b. Friksi karcna kontraksi dari tangki kc pipa 
Kc.v 1 • . fc = --, Karena ahran turbulcn Illaka a = 1 
2.gc.a 
0.75.1.9067 : fcc --- ------- 0.0448 
2.32.17 
LF = 0.8639 ft 
Prarencalla f'ahrik OAfI:' dar/pas a/alii 
('-97 
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Menghitung Fnksi yang dial ami oleh aliran dan titik 2 ke titik 3 
Q, = 0.00283 n'/scc 
ID Optimum = 3,9. 0,00283 0A'. 49.1099 n.l.l 
10 Optimum = 0,4615 inch 
Maka dipilih pipa 3/8 inch sech 40 
ID = 0,493 in = 0,0411 ft 
00 = 0,675 in 
Luas penampang = 0,0013 ftL 
Kecepatan Aliran : 
V2 = 1,9067 ftls 
V
, 
= 0,00283ft'/detik = 2.2077 ftls 
. O.OOI3ft l 
NR"~ D.Vp 0,0411.'2,2077.49,1099 =9097.1376 
~l 0,15.6,72 x 10.4 
Maka aliran turbulen 
Oipilih pipa commercial steel (e = 0.00015) (Brown, 1961, hal.141 ) 
Oidapat e/O = 0.002 . 
Dari fig 2.10.3 Geankoplis, 1997, hal. 88 didapat f= 0,Ql 
Panjang pipa IUniS = 40 ft 
I.e elbow 90° : Jl) .~ 0.493" -+ Le = 2 buah x 0.8 ft = 1.6 ft 
gate valve ( '/. open) ; ID = 0.493" ...... Le = 1 bual! X 2 ft = 2 ft 
Panjang total = 40 + 1.6 + 2 = 43.6 ft 
Z, = 40 ft 
a. Friksi karena gesekan ualam pipa 
J r 'I r=.:·..:v .... 
gc.D 
f = 3.0.0 1.~3°2~.:.~~~6 ~ 3.2144 fl 
32,17.0,0411 
b. Friksi karena kontraksi 
. (Al J Kc=0,75 I-~
Prarencana Pahrik f)"'1I~' dari pas alam 
c- 98 
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Kc ~ 075(1- 0,0013J= 0425 
, 0,003 ' 
K 2 
fc = ~,Karena aliran tllrbllien maka a = I 
2.gc.a 
fc = 0,425.2,2077 ' = 0,0322 ft 
2.32,17 
c. Friksi karen a pcrluasan (enlargement) 
(v3 - V2)2 (2,2077 _1,9067)2 
Fc"'-- =0,0014 
2.gc.a 2.32,17.1 
IF = 3.248 ft 
Menghitung Friksi yang dialami oleh aliran dari (itik 2 ke tilik 4 
Q~ = 0.00289 ft\sec 
]]) Optimum = 3.'). O,002R911.~;. 49.1099 II.!, 
ID Optimum = 0,4659 inch 
Maka dipilih pipa 3/8 inch sech 40 
ID = 0,493 in'" 0,0411 It 
OD = 0,675 in 
Lllas penampang = 0,0013 tt2 
Keccpatan Aliran : 
V! = 1,9067 fils 
Voj = O,~928~ ft '/~etik = 2.1923 fi/s 
O,OOI3ft-
Maka aliran turbulen 
Dipilih pipa commercial steel (e ~ 0.00015) (Brown, 1961, ha1.l41 ) 
Didapat e/Do 0.002 
Dari fig 2. 10.3 Geankoplis, 1997, hal. 88 didapat f ~ 0,01 
Panjang pipa IllruS = 30 It 
Le elbow 90° ; II) = 0.493" ~ Le = 2 buah x 0.8 ft = 1.6 ft 
J>rarencalla J>ahrik IJM /:' dari I!a.l' a/all/ 
c- 99 
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gate valve ( )/. open) ; lD = 0.493" --+ Le = 1 buah x 2 ft = 2 it 
Panjang total = 30 + 1.6 + 2 = 33.6 ft 
~ = 10 ft 
a. Friksi karen a gesekan dalam pipa 
f 2.f.v2 .L 
gc.D 
f 2.0,01.2,19232.33,6 = 2.4427 ft 
32,17.0,0411 
b. Friksi karena kontraksi 
KC=0,75(1- A,) 
A, 
KC=075(1 0,0013)=0425 
, 0,003 ' 
fc = Kc.v
2 
,Karena aliran turbulen maka a = I 
2.gc.a 
fc = 0,425.2,1923
2 
= 00145 ft 
2.32,17 ' 
C. Friksi karena pcrluasan (enlargement) 
Fe = (\'3 - \'2)' = (2,1923 -I ,90~7)2 = 0,00 II 
2.gc.a 2.32,17. I 
l:F = 2.4583 ft 
c- 100 
III.[!~ + Z. -.~ + i'J' J + 111,[1', + I., ~ + JI'~IJ -1II,(1l + Z, 1:... + ~J 
p gc 2.u.gc I' gc 2.u.gc p gc 2.a.gc 
+ J/I,.l:F, + 1I/,.l:F, + /1/, .l:I·~ = III,. -IVs 
0,1336( 84672 -+6 32.17 + (2.1923 )' )+0.l388( 86112 +40 32,17 + (2,2077Y J 
49.1099 32.17 2.1.32.17 49.1099 32,17 2.1.32,17 
- 0,2725 + 2 --+ ° + 0,2725.0,8639 + 0,1388.3,248 + 0,1336.2,4583 ( 
84672 32.17 ) 
49.1099 32.17 
= 0.2725. - WI' 
fi.lb, 
-Ws=24.3721 ---
Ih 
I'rurencana I'ahrik f)/v/ f:' dari l'(lS a/alii 
AppendixC 
Efisiensi pompa = 50 % 
MaJm Hp = - Ws.m l 
'7. 550 
24,3721.0,2725 =0 24 H '" 0.3 H 
0,5.550 ' P P 
22.spesifikasi Recycle Pump (L-224) : 
C-IOI 
Fungsi : Memompa Iiquida dan akumulator (F-223) untuk direcycle ke 
Oestilator (0-210) dan memoll1pa destilat ke R-21 0 
Jenis : Centrifugal 
Oasar pell1ilihan 
Rate 
Power 
Bahan 
Jumlah 
: untuk IllCIllOll1pa liq ymlg tidak viscous 
3 gpm 
0,3 Hp 
Cast Iron 
I buah 
23. Destilator Pump ( L-225 ) 
2 
-
Fungsi : memompa mcthanol dan air dari H-214 menuju destilator 0-220 
Perkiraan panjang pipa IUnis = 25 tl 
JUll1lah elbow = 3 
Jumlah valve = 2 (Gate Valve) 
l'rarencUlw l'ahrik /)1II/:. dan {'as alam 
Appendix C 
Oensitas campuran = (0,4694 x 0,78664) + ( 0,5306 x I) = 0,8998 gr/cm3 
= 56, I 776 Iblft' 
Viskositas campuran = (0,4694 x 0,3) + ( 0,5306 xl) = 0,6714 ~ps 
Rate pemompaan CQ) = 12,7698 m1/hari 
= 2,3426 gpm = 0,0052 f13ldtk 
lD Optimum = 3,9. QO,45 pO.J3 
lD Optimum = 3,9. 0.005iJ•45 56. I 776 0•11 
lD Optimum = 0.6176 inch 
Maka dipilih pipa '/2 " sech 40 
ID = 0,622 in 
00 = 0,84 in 
Luas penampang = 0.3039 in2 = 0,0021 ft2 
Kecepatan Aliran : 
Kecepatan aliran mula-mula = V I = 0 
0,0052 ft' Idetik 
V2 =--------.-. = 2 4639 ftls 00021ft 2 ' , 
( O.6_~3 )2,4639.56, I 776 
NRc = O.V.p 12 . ') .~ = 15901.7451 ~l 0,6714.6,7_xIO 
Maka aliran turbulen 
[)ipilih pipa commercial steel (e = 0.000 15) (Brown, 1961, hal. 14 I ) 
Oidapat e/O = 0.002 
Oari fig 2.10..1 Geankoplis, 1997, hal. 88 didapat f= 0,009 
Panjang pip a lurllS = 25 Ii 
Le elbow 90" ; ID = 0,622" -+ Le = 3 buah x 2.1 ft = 6.3 It 
gate valve ( ,/, open) ; Ii) = 0,622" -+ I.e = 2 bunh x 3 ft = 6 fI 
Panjang total = 25 + 6.3 + 6 = 37.3 n 
t:1Z "" 15 ft, f,P 000 
a. Friksi karena gcsekan dalam pipa 
f=2f~~~ 
gc.O 
Prarencana Pahrik f)AI/:' dari \!a.\' a/all/ 
c- 102 
, 
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f = 2.0,009.2,46392 37,3 
32'17(0'fff2) 
f= 2,4444 fl 
b. Friksi karena kontraksi dari tangki ke pipa 
Kc.v',. . 
fe = --, Karena ahran turbulen maka a = I 
2.gc.a 
Ke = 0.75 (Peters and Timmerhalls. 1991, ha1.484) 
fc = 0.75.2.:~6}9~. = 0 0708 fl 
2.32,17 ' 
c. Friksi karen a perillasan (enlargement) 
Ii (vl- v2)' (2,4639- 0)' e = =--~- = 0 0944 ft 
2.ge.a 2.32,17.1 . 
LF = 2,6092 fl 
g ~V' ~P ~Z -+ --+ - +2:F=-Ws 
gc 2.gc p 
2,46392 
15 + +0+2.6091- -Ws 
2.32,17 
fi.lh f 
-Ws = 177036 _. -
, Ih 
Flowrate = 0.0052 ft'/dtk x 62,4 Iblft' = 0,3245 Ib/detik 
lip = Flowrate x Ws xl Hp 
550 fi.lbf/s 
0.3245:~!2:~.o36xlHp =001 H 
SSG fi.lhfls . P 
E lisicnsi motor = 50 % (Peters and TilTlmcrhalls, I <)<) I, hal. 521 ) 
D.Ol lip aktllal = ---- c. 0.02 lip c· 0.1 lip 
D.5 
23.Spesifikasi Destilator Pump (L-22S) : 
C-103 
Fungsi 
Jenis 
: mcmompa I1\cthanol dan air dari 11-214 mcnuju dcstilator [J-220 
: C cntri til gal 
Dasar pemilihan : untuk memompa Iiquida yang tidak viscous 
I'rarencana Pahrik f)MH dari {!as qlam 
Appendix C c- 10-1 
Diameter Pipa : 'I, .. sech 40 
Rate 2,5 gpm 
Power 0,1 Hp 
Bahan Cast Iron 
JlImIah I bllah 
Prarencal1a Pahrik I)AII:' dari (Tas a/all/ 
APPENDIX D 
PERHITUNGAN ANALISA EKONOMI 
Appel/dix /) 
APPENDIX D 
PERHITUNGAN ASPEK EKONOMI 
Metode penasiran harga 
0-1 
Harga alat-alat prodllksi dapat berubah setiap saat, tcrgantllng pada kondisi 
ekonomi pada saat ilu. Unluk memperkirakan harga alat pada tahun tertentu 
digunakan metode index harga, dimana iJarga alat pada taiJun sebclumnya 
dikonversi menjadi harga ekuivalen saat ini. 
. indeks harga sekarang Harga saat lIli = x Harga pada tahull A 
indeks harga tahun A 
1. Perhitugan peralatan pabrik 
Dalam pcrhitungan ini digunakan indeks harga Marshall dan Swill 
Equipment Cost Index dan Chemical Engineering Plant Cost Index. Indeks harga 
tersebut adalah: 
- Marshall dan Swift Equipment Cost Index 
tah un I 990 
tahlln 200 I 
904 
1073.5 
- Chemical Engineering Plant Cost Index 
lahun 1982 315 
tahun 200 I 394.3 
Contoh perhitungan harga peralatan 
Nama alat 
Harga pada lahlln 1990 
Harga pada tahlln 200 I 
kOl11presor (G-I I I ) 
S 15000 
107.\.5 x S 15000 = S 17812,5000 
904 
Selanjutnya harga masing masing pcralalan dapal dilihat pada table 0-\ 
Appendix j) 
2. Pcrhitungan hahan haku 
2. I. Harga bahan baku 
- Gas Alam 
Ilarga beli 
Kebutuhan 
Total 
2.2 Harga katalis 
I. CuO 
2. lnO 
Harga beli 
Kebutuhan 
Total 
Harga beli 
Keblllllhan 
Total 
Ilarga bdi 
Kebutuhan 
Total 
4. SiO, 
Ilarga bcli 
Kebutuhan 
Total 
Rp.350,-/m' 
1226,1061 m'111ari 
Rp.429150.-/hari 
= Rp 14161 9500.-/tahun 
Rp.I7700.-Ikg 
9,5 kg I 3 tahun 
Rp. 168150,- 13 tahun 
::::; Rp.56050,- I tahull 
Rp.15900.-Ikg 
3,5 kg / 3 lahun 
Rp.55650,-1 3 tahun 
::::; Rp.18550,- I tahun 
Rp21500.-!kg 
12 kg I :; tahull 
Rp.noooo.- .' :; tahun 
, Rp.90000.- / tahull 
Rp.2100.-.kg 
I kg! 3 tahull 
Rp.21 00.- / ~ tahun 
": Rp.700.- / lahun 
Total Ilarga Bcli Bahan Baku dan Katalis .~ Rp.141784800,-/tahun 
l'rarel1(,!lno I,,,hl"lk 1),\ fl·: ./111"1 {'!IS !110m 
0-2 
Appel7dlx J) 
2.3. Ilarga jual produk 
-DME 
Harga 
Produksi 
Total 
2.4. Hasil samping 
- Gas sisa reaksi 
Harga 
Produksi 
Total 
Rp. 9000, -!kg 
15286,6996 kg/hari 
Rp.137583000,-/llari 
Rp.150,-/m' 
14843,2282 l11\lJari 
Rp.2226500, -/hari 
3. Perhitungan Gaji Karyawan 
gaji karyawan perbulan 
gaji karyawan peI1ahun 
Rp 232000000,-
12 x Rp 232000000,-
Rp 2784000000,-
4. Perhitungan Barga Utilitas 
4. I Alum 
Harga beli 
Kcbutuhan 
Total 
4.2. Zeolit 
Harga bcli 
Kcblltuhan 
Total 
Rp 1350,- I kg 
23 kg;1Jari 
Rp 31 100,-,lJari 
= 330 x Rp 31100,-
~ Rp 10263000,-/tahun. 
Rp 2500,- I kg 
80 kg I 3 bulan 
Rp 200000,- / J bulan 
= Rp 800000,-/tahlln 
IJrorcnc(}Iw fJu/Jrik /)Afl-.' dori {'US U/UIII 
D - 3 
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4.3. Fuel Oil 
Harga beli 
Kebutllhan 
Total 
4.5 Listrik 
Biaya beban 
Rehan 
Rp 1200,- !ltr 
4746.6998 fr\/hari 
Rp 5612000,-/hari 
= 330 x Rp 5612000,-
= Rp 1851960000,-/tahlln 
Rp 35000,-
600 kW 
Total biaya beban = 600 x Rp 35000,-
Tarif 
= Rp 21000000,-ibulan 
= Rp 252000000,-/tahun 
jam 18.00-22.00 = Rp 388,-
jam 22.00-18.00 = Rp 314,-
Listrik terpakai : 
- full operation selama 330 han 
Proses : 240 kW 
Utilitas : 135 kW 
Penerangan :1/282kW 
416 kW 
- off operation sclama 30 hari 
Penerangan : I/O 82 kW 
D·4 
Biaya Ii strik := {[( 4x388x416 )+(20x314x416)]x330 1 + {[( 4x388x41 J+ 
(20x314x41 )]x30) 
= Rp 108481 0500.-/tahun 
Total biaya listrik: = Rp 1336810500,-/tahun 
Total Biaya Utilitas = Rp. 3 I 99833500,-itahun 
~-- --------~-.--'- .--- -- -"----~--- ---------_.-
Prarenc(//W P(Jhrik /)r\ f F dari pos a/alii 
Itppe/ldix /) I) - 5 
5.Perhitungan harga tanah dan hangunan 
Luas tanah 18000 m2 
10186 m2 Luas bangunan 
Harga tanah 
I-Jarga bangunan 
Rp 30000,- x 18000 = Rp 5400.00000,-
Rp 750000,- x 10186 = Rp 7639500000.,-
6. Biaya Pengemasan 
Herat produk liap langki 
I-Iarga tiaptangki 
J lImlah tangki 
Total bia\'a 
15 kg 
Rp 300000,-
15285,6739 
'" 1 0.20 
15 
Rp 30600000.0.,-
Tabel D - I. Harga Peralatan Proses Pabrik DME 
No Nama Alat Kode Jwnlah 
Peters and I 
Timcrhaus, . 
2001 I 
Ulrich, 
2001 Total 
1 ,slorallc lank . F-II 0. 2 17850.0..00.0.0 I 
f----r-.------.-!·-~-_t---t__----'-----'..c....:...-,------_+_'=-=-.:-=-=-.::..:..::-=-=-=__j 
I 
G-
357000.0000 
2 I komprcsor I I I I I 
~rcsor :-----'cIUe:-; -'---+--3-+-2(-)(-)8-7-.5-0-0-0----,------+-----1 
ttl 4 e()()~r:... ___ ;-:I~: --:-1 :::1 3;;-t __ -:')_+ ____ -----,--:3::::3';:'6~9-;-:. o.'-:'I~9=-=o.:-+___::c:_::_::=.:.::.:=_:=::':::--I 5 \_I~c<lktoL~_. __ l ___ R:---.c..1='-20:---t __ -:-I_+ _____ ----' ·1=-9:'-:9E"":)4,:..:.=:5"":57-:0'-+--'-:c--::-:-~~-:=----J 
• ~ I heater I E-121 I 5615.0.316 
~ileatcr __ ~-:E~·-.c..1='-22~--:I-+------'-:~2~7~4~5~.1~2~6~6-+~~~~~ 
--.Ll-heat~ ____ i ___ E~=-.c..1.::2:=:_3_1-------c:l-_j_------4..:..:3:_:6:_:7..:..:.2:=:-4:..:6~8'_____+-:..::..::-=-"::"':"::'::---1 
~ 9, "'~ I,' ~ ! 1,:\ 241' 611(,2& , OS 
10 I drum ! 11-_ I 4156.2500. 
I separator i I b 
1
1_1 r stnmgc- ta~ii - ; f·.-I ~o. -__ -_--:-I_-=~·-.. ·_-+-::3c::2-=-O-:~2::-.-=-5-=-o.O::-O::-_-.. ==-. -_ -----+----:-::-::-::-=-::c::-::--=--i 
12 I reaktor 2 I R-210 I I 12477 8481 
I 13 i heater [-211 I 1 I 4367.2468 
R1~r~~~T~~~ . !E~~ rr'-: I -~'-1;.,..-)~,-=;---:~c-'~-~---,~-+I---,;:-:~:-:~-=-;-:::~-:-~--:-~4--:-4---1 
17812.500.0 
89062.500.0. 
6738.0380. 
19964.5570 
I 5615.0316 2745.1266 
4367.2468 
6862.8165 
I 
4156.250.0 
480.937.50.00. 
12477.8481 
4367.2468 
17812.5000 
11-';~-r~lrulll -. i Il~-t--~ -i
l
" -;)8~5-0~() ._- II' 3087.5000 
... I separator 214! . _. .. ___ ... _ .... __ . _____ _ 
Prarenc(JI1(J /'ahnk / HII·: dan {,liS II/mil 
Appendix {) D·6 
17 storage tank F-230 15 26125.0000 391875.0000 
18 menara D- 1 10093.7500 destilasi 220 10093.7500 
19 kondensor E-22 I I 1871.6772 1871.6772 
20 akumulator F-223 I 1781.2500 1781.2500 
21 reboiler E-222 1 3743.3544 3743.3544 
recycle 
1--. 
22 L-224 1 1247.7848 1247.7848 pump 
23 destilator L-225 1 I 712.5000 pump 712.5000 
Total 1189606.0546 
Tabe1 D - 2. Harga Peralatan Utilitas Pabrik DME 
Peters and Ulrich, No Nama Alat Kode JlIllllah Timerhalls, Total 
2001 2001 
I -.-~-.- " . . "-,,.. --.. -~ ----.-.~ boiler P-360 1 23750.0000 23750.0000 
2 cooling tower P-340 1 29687.5000 29687.5000 
3 Settling bin H-310 I 712.5000 712.5000 
4 pompa L-311 I 1871.6772 1871.6772 
5 clarifier H-320 I 14973.4177 14973.4177 
6 water storage F-32 1 1 712.5000 712.5000 
- .. --~---~~-
7 sand filter H-330 2 1247.7848 2495.5696 
8 pompa L-331 I 1247.7848 1247.7848 
9 filtered water F-332 I 653.1250 653.1250 
storage 
10 pompa L-333 1 712.5000 712.5000 
II p()l!'pa. L-341 I 1497.3418 _J~97.34 !.L.. 
. 
-----. -~ 
12 cold water I storage F-342 I 712.5000 712.5000 
13 pompa 1.-343 1 2183.6234 2183.6234 
14 demineral tank I R-350 2 890.6250 1781.2500 
15 Pompa t. L-3iL+ __ I_._ 712.5000 712.5000 
16 fuel oi I storage F-361 I -'17812.5000 17812.5000 
17 .. Pompa r[~362 I I 712.5000 712.5000 
---~ -----
Total 88001.5743 
.. -.-~---~. 
Tabel D - 3. Gaji karyawan I'abrik DML 
No jabatan --rjllmlah eiaii, Rp Total, Rp 
r I . 10000000 I direktur utama 10000000 
,,-
_. 
2 wakil dircktur utama ! 1 8500000 8500000 
3 sekretaris ! 1 3000000 3000000 ._ .. -- -
Prarencana Pahrik /)M/~' dari vas alam 
Appelldix IJ 
4 Staff ahli 
manager produksi dan 
5 tchnik 
6 kabag prod 
7 kabid proses 
8 ]<aD:aw!l!1 PEoses __ 
~.-.--
--
9 kabid lab 
10 Karyawan lab 
II kabid utilitas 
12 karyawan utilitas 
13 kabag tehnik 
kabid maintenance dan 
14 perbaikan 
karyawarl maintenance 
15 dan perbaikan 
16 kabid l!udang 
17 karyawan gudang 
18 kabid spare part 
~--f-ka!ya~(lI1_~Jlare part 
manager administrasi 
20 dan umlUn 
21 kabag administrasi 
22 kabid keuangan 
23 karyawan keuangan 
24 kabid pembllkllan 
-15 __ _J<a.!}'a~al!~mbukuan _ 
----
26 kabag pemasaran 
27 kabid pembelian 
28 kaIYawan pembelian 
29 kabid peniualan 
30 karyawan Qenjualan 
31 J<abagumum 
---- ---
-
32 kabid personalia 
33 kaIYawan personal ia 
34 kabid keamanan 
35 karyawan keamanan 
36 kabid hmnas 
37 
__ ~arya\Van hun1a.? ._ 
- -
38 pckcria harian 
Total 
fJ - 7 
5 6000000 30000000 
I 7000000 7000000 
I 4000000 4000000 
I 2500000 2500000 
48 750000 36000000 
-
--------. 
- ------ ." - ----------- ----,----
I 2500000 2500000 
8 750000 6000000 
I 2500000 2500000 
22 750000 16500000 
I 4000000 4000000 
I 2500000 2500000 
10 750000 7500000 
I 2500000 2500000 
6 750000 4500000 
I 2500000 2500000 
5 750000 3750000 
,-- .---
1 7000000 7000000 
I 4000000 4000000 
I 2500000 2500000 
3 750000 2250000 
I 2500000 2500000 
3 750000 2250000 
---
----- -
I 4000000 4000000 
I 2500000 2500000 
5 750000 3750000 
I 2500000 2500000 
10 750000 7500000 
I 4000000 4000000 
-
--
------_. .- ----... -- --._-- --.-
I 2500000 2500000 
5 750000 3750000 
I 2500000 2500000 
12 750000 9000000 
1 2500000 2500000 
5 750000 3750000 
--- - ----
10 750000 7500000 
180 232000000 
I ,8RPl,i", ':; ... ' ."nnltal Kala'" 'N.... 1\8D'" IIIRAB"~ • 
PrarencanG Pahrik OM/\" dar/pal' a/alii 
u-. 
l---~---l-------j-------~ij-------i-------fj--l--------------] 
"--. "U'fBl 
--
Nomor aUran 
1 2 3 4 5 • 7 • • 
,. 
""-
moo 4067.2491 4580.2355 512.9864 
c,H, 3871.1449 30702.6597 34575.0672 3812..04075 
c,H, 3430.8971 27217.8115 309SO.6888 34326771 
1c.H.. 960.5408 7625.2302 8586.9113 961.7.0f08 
n CJi,o 1194.9585 9478.9503 10674..4936 1195.5433 
I c,H" 830.4183 6593.4217 7425.0244 831.6027 
n<:,fl" 794.9303 6299 ..... 7 ... .2065 794.5511 
Coli. 1636.1921 12982.839 14620.3141 1637.4752 
0, 11200 40672491 45802355 512.9864 
N, 36866.6667 292416.2672 329297.5982 36881.331 M_ 21374.4324 21374.4324 5209.3425 5316.752 5316.752 
H,O 29.5966 6010.9476 6010.9476 
~E 15285.6739 15285.6739 
____ Total 23919.0818 480~~1.~6~1-491473.5189:~ . .L 473459.2673 J _ 506.1 P161_L-213!4A;:!24. L 5.238..9411 26613.37~ _ 15285.6739 11327.6996 
r---- -- --.0 
~-(;j 
WarmW*, 
11 12 
8998.1472 107.4095 
51.1254 5981.349 
90492726_ 6088.7535 
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